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We  are  sending  the  following  additions  and/or  revisions  effective  January 
1,  1971  to  be  included  in  your  present  Standard  Drawing  Book,  the  grey  covered 
one,  original  issue  January  1,  1969. 


50-20A  Concrete  Slope  Protection 

50-20B  Concrete  Slope  Protection 

50-20C  Concrete  Slope  Protection 

50-2 lA  Concrete  Slope  Protection  -  Alternate  II 

50-21B  Concrete  Slope  Protection  -  Alternate  II 

54-01  R,  c,   P„  Culvert  Bedding 

54-06  R.  C,   P,  &  S,  S.   P„  P.  Culvert  Bedding 

56-01  Fill  Height  For  C.  S„   P.  H-20  Loading  2  2/3  x  1/2  Corrugations 

56-02  Fill  Height  For  C    S.   P,  H-20  Loading  3  x  1  Corrugations 

56-  10  Embankment  Protector 

57-  00  Fill  Height  For  C„  S,   P,  Arch  3x1  Corrugations 
57-01  Fill  Height  For  C,  S.  P,  Arch  2  2/3  x  1/2  Corrugations 
59-00  Fill  Height  For  C,  S.  P,  H-20  Loading  6x2  Corrugations 
59-01  Fill  Height  For  C,  S,  P.  Arch  6x2  Corrugations 

81-01  Wire  Fence  -  Interstate  Type 

81-02  Wire  Fence  -  Interstate  Type 

81-03  Farm  Fence 

88-07  Standard  R2.12  Sign 

88-09  Signing  of  Median  U-Turns 

88-16  Standard  W4-2  Warning  Signs 

88-18  W6-4A  W6-4B 

88-19  W8-9,  W9-2,  W9-5  6c  W9-6  Warning  Signs 

88-28  Secondary  Route  Marker  For  Use  on  Guide  Signs 

88-36  Typical  Guide  Sign  Layout 

88-37  Informational  Signs  -  Services 

88-37A  Informational  Signs  -  Rest  Area 

88-38  Standard  N6-2  Stream  Name  Sign  Primary  and  Secondary  Routes 

88-39  Weigh  Station  Signs 

88-47  Standard  Rest  Area  and  Information  Signs 

88-57  Typical  Sign  Erection 

88-58  Typical  Crossroad  and  Ramp  Layout 

88-66  Standard  Guide  Signs 

88-68  Aluminum  Sheet  Increment  Guide  Signs 

88-70  Guide  Sign  Mounting  Details 

88-72  Railroad  Crossing  Signs 

88-74  Xl-1  Sign  and  Erection  Detail 

88-75  Typical  Pipe  Post  Mounting  Detail 

88-76  Wood  Pole  Slot  Detail 

88-77  Typical  Sign  Erection 

88-78  Typical  Route  Marker  Assembly  with  Treated  Timber  Post 

88-92  Delineator  Spacing  For  Horizontal  Highway  Curves 

90-00  5  in-  Wood  Guide  Post 

90-02  Metal  Guard  Rail 

90-03  Metal  Median  Rail 


1-  1 


-  2  - 


90-04 
90-05 
90-06 
90-07 
90-08 
90-14 
100-13 


NOTE:  1. 

2. 


3. 


Bridge  End  Treatment 

Guardrail  Terminal  Sections  -  Sheet  1 
Guardrail  Terminal  Sections  -  Sheet  2 
Pier  Treatment 
Reflector  Washer 

Guardrail  for  Grade  Crossing  Protection 
Historical  Marker 


Add  these  drawings  to  your  book. 

We  are  also  sending  a  complete  new  index,  pages  1  thru8. 
You  should  destroy  the  old  index  Pages  1  thru  6. 

Note  several  drawings  have  been  deleted  as  of  January  1,  1971, 


OFFICE  ENGINEER 


January  1,  1969 
Revised  April  Ij  1970 
Revised  January  1,  1971 


STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA  59601 

STANDARD  DRAWINGS  FOR  HIGHWAY  CONSTRUCTION 

These  Standard  Drawings  which  are  supplementary  to  the  Standard  Specifications 
become  effective  January  1,  1969. 

In  the  future  when  revised  drawings  are  sent,  they  will  become  effective  on  the 
date  shown  thereon  and  the  superseded  drawings  should  be  retained  until  no  longer  ap- 
plicable . 

New  drawings  issued  will  become  effective  on  the  date  shown  thereoUc 

TABLE  OF  CONTENTS 


06-01  Gravel  Pit  Markers 

06-  10  Grading  Rules  for  Timber  Posts 

07-  01  Construction  Sign  CS5R 

07-03  Construction  Identification  Signs  -  CIS-1  6;  CIS-2 
07-03  Revised  Effective  7-1-69 

07-08  Signing  and  Marking  Bridge  Ends  and  Obstructions 

11-01  Furrow  Ditch,  Ditch  Block  and  Sign  Island 

11-02  Slope  Rounding 

11-03  U-Turn  Median  Openings  on  Controlled  Access  Highways 

11-  04  Roadway  Embankment  at  Bridge  End 

Added  Effective  7-1-69 
Revised  Effective  1-1-70 
Revised  Effective  4-1-70 

12-  01  Haul  or  Overhaul 
12-02  Haul  or  Overhaul 

12-  03  Haul  or  Overhaul 

13-  01  Measurement  of  Roadway  Rolling 
13-02  Measurement  of  Roadway  Rolling 

Revised  Effective  7-1-69 

20-01  Approaches 

39-01  8"  P.C,  Concrete  Pavement  Sawed  Joints  with  Tie  Bars 

39-02  8"  P.C.  Concrete  Pavement  Expansion  Joints  with  Dowel  Sleeves 

39-03  8"  P.C.  Concrete  Pavement  Sawed  Joints 

39-04  8"  P.C.  Concrete  Pavement  Construction  Joint  and  Header 

39-04  Revised  Effective  7-1-69 

39-09  8"  P.C.  Concrete  Pavement  Keyway  Joints 

39-10  P.O.  Concrete  Pavement  Tapered  Panel  Connection 

39-12  PC.  Concrete  Pavement  Bridge  Approach  Panel 

Deleted  as  of  4-1-70 
39-13  P,C.  Concrete  Pavement  Skewed  Bridge  Approach  Panel 

Deleted  as  of  4-1-70 
39-14  Standard  Concrete  Approach  Slabs  to  Structures 

Added  Effective  1-1-70 

Deleted  as  of  4-1-70 


ll 


-  2  - 


Rev,  4-1-70 
Rev.  1-1-71 


39-14 (A)  Standard  Concrece  Approach  Slab  to  Structures 

Added  Effective  4-1-70 
39-14 (B)  Standard  Concrete  Approach  Slab  to  Structures 

Added  Effective  4-1-70 
39-15  Standard  Concrete  Approach  Slabs  to  Structures  with  TJ-Type 

Abutments 

Added  Effective  1-1-70 
Deleted  as  of  4-1-70 
39-15 (A)  Standard  Concrete  Approach  Slabs  to  Structures  with  U-Type 

Abutments 

Added  Effective  4-1-70 
39-15 (B)  Standard  Concrete  Approach  Slabs  to  Structures  with  U-Type 

Abutments 

Added  Effective  ^-1-70 

41-01  Box  Culvert  Data  -  Reference  ■ 

41-05  Box  Culvert  Data  -  Reference 

50-01  Culvert  Riprap 

50-01  Culvert  Riprap 

Revised  Effective  1-1-70 
50-02  Grouted  Riprap 

50-03  Riprap  Quantities 

50-04  Embankment  Protection 

50-05  Concrete  Drainage  Chute 

Added  Effective  7-1-69 

Revised  Effective  4-1-70 
50-20  Concrete  Slope  Protection 

Deleted  as  of  1-1-71 
50-20 (A)  Concrete  Slope  Protection 

Added  Effective  1-1-71 
50-20(B)  Concrete  Slope  Protection 

Added  Effective  1-1-71 
50-20 (C)  Concrete  Slope  Protection 

Added  Effective  1-1-71 
50-21  Concrete  Slcpe  Protection  -  Alternate  II 

V  Deleted  as  of  1-1-71 

50-21 (A)  Concrete  Slope  Protection  -  Alternate  II 

Added  Effective  1-1-71 

50-  21 (B)  Concrete  Slope  Protection  -  Alternate  II 

Added  Effective  1-1-71 

51-  01  Metal  Bin  -  Type  Retaining  Wall 
51-02  Concrete  Crib  Retaining  Wall 

51-03  Backfill  Retainer  and  Cutoff  Wall  for  Vehicular  Underpass 

Revised  Effeccive  4-1-70 

54-01  Culvert  Bedding 

Deleted  as  of  1-1-71 
54-01  RCP  Culvert  Bedding 

Added  Effective  1-1-71 
54-02  Typical  Field  Cast  Concrete  Bend  RCP  to  CMP  Connection  Detail 

54-03  Bedding  Material 

Revised  Effective  1-1-70 

Revised  Effective  4-1-70 
54-04  Filter  Material  for  Underdrains 

54-05  Syphon  Pipe 


9 


-  3  - 


Rev.  4-1-70 
Rev.  1-1-71 


54-06  CSP  &  SSPP  Culvert  Bedding 

Added  Effective  1-1-71 

56-01  Gage  Table  for  Corrugated  Steel  Pipe  2  2/3  x  1/2  Corrugation 

H-20  Loading 

Deleted  as  of  1-1-70 
56-01  Thickness  for  Corrugated  Steel  Pipe  2  2/3  x  1/2  Corrugation 

H-20  Loading 

Added  Effective  1-1-70 
Deleted  as  of  1-1-71 
56-01  Fill  Height  for  CSP,  H-20  Loading,  2  2/3  x  1/2  Corrugations 

Added  Effective  1-1-71 
56-02  Gage  Table  for  Corrugated  Steel  Pipe  3x1  Corrugation 

H-20  Loading 

Deleted  as  of  1-1-70 
56-02  Thickness  for  Corrugated  Steel  Pipe  3x1  Corrugation 

H-20  Loading 

Added  Effective  1-1-70 
Deleted  as  of  1-1-71 
56-02  Fill  Height  for  CSP,  H-20  Loading,   3x1  Corrugations 

Added  Effective  1-1-71 
56-03  Gage  Table  for  Corrugated  Steel  Pipe  3x1  Corrugation 

H-20  Loading 

Deleted  as  of  1-1-70 
56-03  Thickness  for  Corrugated  Steel  Pipe  3x1  Corrugation 

H-20  Loading 

Added  Effective  1-1-70 
56-04  Gage  Table  for  Corrugated  and  Structural  Plate  Pipes  for 

Railroad  Cooper  E-72  Live  Load 
Deleted  as  of  1-1-70 
56-04  Thickness  for  Corrugated  and  Structural  Plate  Pipes  for 

Railroad  Cooper  E-72  Live  Load 
Added  Effective  1-1-70 
56-05  Corrugated  Metal  Syphon  Pipe 

56-06  Supports  for  Corrugated  Metal  Pipes 

56-07  Flared  End  Terminal  Section  Round  Corrugated  Metal  Pipe 

Revised  Effective  7-1-69 
Revised  Effective  1-1-70 

56-  10  Embankment  Protector 

Revised  Effective  7-1-69 
Revised  Effective  1-1-70 
Revised  Effective  1-1-71 

57-  00  Fill  Height  for  CSP  Arch,   3x1  Corrugations 

Added  Effective  1-1-71 
57-01  Gage  Table  for  Corrugated  Steel  Pipe  Arch  H-20  Loading 

Deleted  as  of  1-1-70 
57-01  Thickness  for  Corrugated  Steel  Pipe  Arch  H-20  Loading 

Added  Effective  1-1-70 

Deleted  as  of  1-1-71 
57-01  Fill  Height  for  CSP  Arch,  2  2/3  x  1/2  Corrugations 

Added  Effective  1-1-71 
57-02  Flared  End  Terminal  Section  Corrugated  Metal  Pipe  Arch  Culvert 

Revised  Effective  7-1-69 

Revised  Effective  1-1-70 
57-03  Bevel  on  Corrugated  Steel  Pipe  Arch 

Revised  Effective  7-1-69 

Revised  Effective  1-1-70 


.  4  - 


Rev,  4-1-70 
Rev,  1-1-71 


59-00  Fill  Height  For  C„  S.  P,  H-20  Loading,  6x2  Corrugations 

Added  Effective  1-1-71 
59-01  Gage  Table  for  Steel  Structural  Plate  Pipe  and  Pipe-Arch 

H-20  Live  Load 

Deleted  as  of  1-1-71 
59-01  Fill  Height  For  C.   S     P,  Arch,  6x2  Corrugations 

Added  Effective  1-1-71 
59-02  Structural  Plate  Pipe  Stockpass 

59-03  Step  Bevel  for  Circular  CSP  and  SSP 

Revised  Effective  1-1-70 
59-04  Stock  and  Vehicular  Underpass  and  Drainage  Structures 

Structural  Plate  Pipe  Arch 

Deleted  as  of  A-1-70 
59-04  Vehicular  Underpass 

Added  Effective  4-1-70 
59-05  Bevel  on  Structural  Plate  Pipe  -  Arch 

59-06  Circular  Vehicle  Underpass  Structural  Plate  Pipe 

62-01  Loading  For  Round  R.   C,   P.  Culverts 

62-02  Prefabricated  Terminal  Section  for  Reinforced  Concrete  Pipe 

62-03  Prefabricated  Terminal  Section  for  Reinforced  Concrete.  Pipe 

62-  04  Precast  Split  Section  Reinforced  Concrete  Pipe 

63-  01  Prefabricated  Concrete  Underpass 

63-02  Prefabricated  R.  C.  F.  Arch  Culvert  and  Terminal  Section 

65-01  Gage  Table  for  Corrugated  Aluminum  Pipe  H-20  Live  Load 

Deleted  as  of  1-1-70 
65-01  Thickness  for  Corrugated  Aluminum  Pipe  H-20  Live  Load 

Added  Effective  1-1-70 

69-01  Semicircular  Underdrain 

Revised  Effective  7-1-69 
Revised  Effective  1-1-70 

73-01  Wooden  Division  Box 

73-02  Concrete  Division  Box 

73-03  Pipe  Drop 

73-04  Inlet  and  Outlet  Headwalls-  for  R,  C.   P.  and  C„  M.  P.  Pipes 

73-05  Cutoff  Walls  for  Culverts 

73-06  Cutoff  Wall  Quantities 

73-07  Standard  Ditch  Drop 

73-08  Concrete  Edge  Protection  for  Structural  Plate  Pipe  Culverts 

and  for  Structural  Plate  Pipe  Arch  Culvert 
73-09  Concrete  Edge  Protection  for  Concrete  Pipe  Culverts 

Added  Effective  4-1-70 
73-10  Concrete  Edge  Protection  for  Concrete  Arch  Culverts 

Added  Effective  4-1-70 

75-01  Standard  Curbs 

75-02  Concrete  Median  Curbs 

75-03  Precast  Traffic  Curb 


t  1 


-  5  - 


Rev.  4-1-70 
Rev.  1-1-71 


76-  01  Concrete  Sidewalk 

77-  01  Combination  Manhole  and  Catch  Basin 
77-02  Drop  Inlet  Boxes  and  Covers 

77-03  Median  Inlet  Cover 

77-04  Median  Inlet  Cover  Type  "A"  for  Metal  Riser 

77-05  Precast  Concrete  Manhole 

77-06  Curb  Inlet  Box  and  Cover 

Revised  Effective  4-1-70 

77-07  Median  Inlet  -  10.0  Ft,  Median 

80-01  Chain  Link  Fence 

80-  02  Median  Barrier  Fence 

Revised  Effective  1-1-70 

81-  01  Wire  Fence  -  Interstate  Type 

Revised  Effective  1-1-71 
81-02  Wire  Fence  -  Interstate  Type 

Revised  Effective  1-1-71 

81-  03  Farm  Fence 

Added  Effective  1-1-71 

82-  01  Cattle  Guard 

Revised  Effective  1-1-70 

83-  01  Wood  Slat  Snow  Fence 
83-02  Farm  Fence 

Deleted  as  of  1-1-71 

85-01  Type  I  Pull  Box  Details 

85-02  Type  II  Pull  Box  Details 

87-01  Traffic  Signal  and  Highway  Lighting  Symbols 

87-02  Electrical  Service  Details 

87-03  Controller  Cabinet  Details  and  Pedestals 

87-04  Signal  Head  Details 

87-05  Vehicular  Signal  Mountings 

87-06  Pedestrain  Signal  Mountings 

87-07  Type  I  Standard  and  Typical  Equipment  Mountings 

87-09  Pedestrian  Push  Button  Details 

87-10  Type  X  Standard  and  Typical  Equipment  Mountings 

87-10  A  Standard  Aluminum  Type  10-A 

87-12  Type  II  Standard  and  Typical  Equipment  Mountings 

87-18  Typical  Wiring  Diagram  of  Service  Equipment 

87-21  Loop  Detector  Installation  Detail 

87-22  Watertight  Connectors 

87-42  Lighting  Brackets  and  Installation  Details 

87-43  Guy  and  Anchor  Assemblies 

87-44  Tie  Wire  Detail 

87-45  Insulator  Assembly  Details 

87-  52  Installation  Details  Overhead  Conductor  -  Steel  Poles 

88-  02  Regulatory  Sign  Panel  Specifications 
88-03  Warning  Sign  Panel  Specifications 
88-04  Route  Marker  Panel  Specifications 
88-06  R2-11,  R4-I0,  R4-11  and  R4-7 

88-07  Standard  R2-2A,  R2-3A  and  R2-12  Signs 

Deleted  as  of  1-1-71 


6  - 


Rev. 

Rev, 


4-1-70 
1-1-71 


88-07  Standard  R2-12  Sign 

Added  Effective  1-1-71 
88-08  R4-12,  R4-13,  Rl0~8  and  RlO-9 

88-09  Signing  of  Median  U-Turns 

Revised  Effective  1-1-70 

Revised  Effective  1-1-71 
88-10  Standard  R2-8  Signs 

88-11  R4-14  and  R4-15 

88-12  R4-9 

88-16  Standard  W4-2  Warning  Sign 

Revised  Effective  1-1-71 
88-17  W6-4,  W6-5,  W12-3  and  X3-2  Warning  Signs 

88-18  W6-4A  and  W6-4B 

Revised  Effective  1-1-71 
88-19  W8-9,  W9-2,  W9-5  and  W9-6  Warning  Signs 

Revised  Effective  1-1-71 
88-26  Interstate  Business  Shields 

88-27  Primary  Route  Marker  for  Use  on  Guide  Signs 

88-28  Secondary  Route  Marker  for  Use  on  Guide  Signs 

Revised  Effective  1-1-71 
88-29  Standard  Ml-6  and  Ml-7  Route  Markers 

88-36  Typical  Guide  Sign  Layout 

Revised  Effective  1-1-71 
88-37  Informational  Signs 

Deleted  as  of  1-1-71 
88-37  Informational  Signs  -  Services 

Added  Effective  1-1-71 
88-37  A  Informational  Signs  -  Rest  Area 

Added  Effective  1-1-71 
88-38  Standard  N6-2  Stream  Name  Sign 

Deleted  as  of  1-1-71 
88-38  Standard  N6-2  Stream  Name  Sign  Primary  and  Secondary  Routes 

Added  Effective  1-1-71 
88-39  Weigh  Station  Signs 

Revised  Effective  7-1-69 

Revised  Effective  1-1-71 
88-47  Standard  Rest  Area  and  Information  Signs 

Revised  Effective  1-1-71 
88-48  Informational  Signs 

88-56  Typical  Approach  Road  Signing 

Revised  Effective  1-1-70 
88-57  Typical  Sign  Erection 

Revised  Effective  1-1-71 
88-58  Typical  Crossroad  and  Ramp  Layout 

Revised  Effective  1-1-70 

Revised  Effective  1-1-71 
88-59  Typical  Guide  Sign  Placement 

Revised  Effective  1-1-70 
88-66  Standard  Guide  Signs 

Revised  Effective  1-1-71 
88-67  Guide  Sign  Placement 

88-68  Aluminum  Sheet  Increment  Guide  Signs 

Revised  Effective  1-1-71 
88-69  Plywood  Sheet  Increment  Guide  Signs 

88-70  Guide  Sign  Mounting  Details 

Revised  Effective  1-1-71 


Rev  4-1-70 
Rev  1-1-71 


88-71  Railroad  Crossing  Signs 

88-72  Railroad  Crossing  Signs 

Revised  Effective  1-1-71 
88-73  Interstate  and  Primary  Mileposts 

88-74  Xl-1  Sign  and  Erection  Detail 

Revised  Effective  1-1-70 
Revised  Effective  1-1-71 
88-75  Typical  Pipe  Post  Mounting  Detail 

Revised  Effective  1-1-71 
88-76  Wood  Pole  Slot  Detail 

Revised  Effective  1-1-71 
88-77  Typical  Sign  Erection 

Revised  Effective  1-1-71 
88-78  Typical  Route  Marker  Assembly  with  Treated  Timber  Post 

Revised  Effective  1-1-71 
88-79  Typical  Route  Marker  Assembly  with  Treated  Timber  Pole 

88-80  Typical  Route  Marker  Assemblies  with  Steel  Posts 

88-81  Typical  Sign  Erection  -  Steel  Posts 

88-91  Delineators 

Deleted  as  of  7-1-69 
88-91  Delineators  Type  1 

Added  Effective  7-1-69 
88-91  A  Delineators  Type  II 

Added  Effective  7-1-69 
88-92  Delineator  Spacing  for  Horizontal  Highway  Curves 

Revised  Effective  1-1-70 

Revised  Effective  1-1-71 
90-00  5"  Guide  Posts 

Added  Effective  1-1-71 
90-01  Wood  Guide  Posts 

90-02  Metal  Guard  Rail 

Revised  Effective  7-1-69 

Revised  Effective  1-1-71 
90-02  A  Metal  Median  Rail 

Deleted  as  of  1-1-71 
90-03  Standard  Guard  Rail  Anchor  Section 

Deleted  as  of  1-1-71 
90-03  Metal  Median  Rail 

Added  Effective  1-1-71 
90-04  2-Lane,  2-Way  Bridge  End  Treatment 

Deleted  as  of  1-1-71 
90-04  Bridge  End  Treatment 

Added  Effective  1-1-71 
90-05  Multi-lane  Bridge  End  and  Bridge  Pier  Treatment 

Revised  Effective  7-1-69 

Deleted  as  of  1-1-71 
90-05  Guard  Rail  Terminal  Sections  -  Sheet  1 

Added  Effective  1-1-71 
90-06  Guard  Rail  Terminal  Sections  -  Sheet  2 

Added  Effective  1-1-71 
'c  90-06  Cable  Guard  Rail 

Change  this  Drawing  No,  to  90-20 


Rev.  4-1-70 
Rev.  1-1-71 


+  90-07  Cable  Guard  Rail  Driveway  Anchor  Section 

Change  this  Drawing  No,  to  90-21 
90-07  Pier  Treatment 

Added  Effective  1-1-71 
90-08  Guard  Rail  for  Grade  Crossing  Protection 

Deleted  as  of  1-1-71 
90-14  Guard  Rail  for  Grade  Crossing  Protection 

Added  Effective  1-1-71 
90-15  Combination  Guard  Rail  and  Header 

Revised  Effective  7-1-69 
90-16  Layout  of  Combination  Guard  Rail  and  Header 

90-17  Reflector-Washer 

Added  Effective  1-1-70 
90-18  Flex  Beam  Guard  Rail  Bridge  Approach 

Added  Effective  1-1-70 

Revised  Effective  4-1-70 
*  90-20  Cable  Guard  Rail 

Drawing  No.   90-06  Effective  1-1-69  Remains  Unchanged 

Except  Drawing  No.  Changed  to  90-20 
+  90-21  Cable  Guard  Rail  Driveway  Anchor  Section 

Drawing  No-   90-07  Effective  1-1-69  Remains  Unchanged 

Except  Drawing  No.  Changed  to  90-21 

96-01  Monuments  and  Markers 

96-01  Revised  Effective  1-1-70 

100-01  Outdoor  Fireplace 

100-02  Grate  Details  for  Concrete  Fireplace 

100-03  Bench 

100-04  Park  Bench 

100-05  Timber  Picnic  Table 

100-06  Stone  Picnic  Table 

100-07  Stone  Picnic  Table 

100-08  Two  Table  Picnic  Shelter 

100-09  Well  Shelter 

100-10  Exhibit  Case 

100-11  Planting  and  Staking  Procedures 

100-12  Garbage  Can  Rack 

100-13  Historical  Marker 

Added  Effective  7-1-69 

Revised  Effective  1-1-71 


REVISED 

STANDARD  DRAWING  NO.  50- 20 -A 

EFFECTIVE 

1-  1  -71 

STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 

CONCRETE  SLOPE  PROTECTION 

(SEE  50-20  BSC) 

APPROVED 
^TATE  HIGHWAY  ENGINEER 

Dimension  varies  with  the  block  used  but  shall  not  exceed  12'. 


SKEWED  BRIDGE 


NOTE: 


Odd  sections  may  be  precost  or  cast  in  place  at  the  contractors  option. 
Drawings   not   to  scale 


REVISED 
EFFECTIVE 

I-I-7I 

STANDARD  DRAWING  NO.  50-20-8 

STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 

CONCRETE  SLOPE  PROTEC 

(SEE  50-20  A  aC) 

;tion 

A^^OVED 

■^TATE  HIGHWAY  ENGINEER 

rr 


1 

N 


all  chamfer  '/2"x  I'/z" 


RECTANGULAR  JOINT 


LAP  JOINT 


(see  section  C-C) 


1 1 

-  1  '/2" 

SECTION  P-P 

L  8" 

1/2" 

r 

J.' 

i 

Vi 

fO 

o 

' — vories 

depression   optionol  - 


V-  JOINT 


all  chamfer  '/Z"x  \  '/z' 


point  up  joint 


depression  optional^ 

SECTION  N-N 


Typical  placement    of  the  rectangular  S  V- joint 


NOTES 

Size  of  Precast  Blocks    The  contract   may  choose  the  type  and  size  of  blocks  may  be  I l"x 22",  22"x44',' 
or  44"x  66"    Rectangular  or  V- joint  blocks  may  be  8"x  16",  I6"x  32",  32"x  48" 

Placement  of  Slope  Protection:  The  concrete  slope  protection  shall  be  placed  after  the  structure  has 
been  finished   and    backfill    around   the  structure  is  in  place. 

Embankment  Preporotion  ■    The  embankment    slope    shall  be  cleared  of  all  brush,  debris,  and  rubble. 
When  a    cushion   is  used  the  embankment    slope    shall   be   leveled    to   a   reasonably   uniform  slope. 
Where  no  cushion  is  used,  level  to  the  slope  indicated  on  the  bridge  plans.    All  loose  material  shall 
be  compacted   to  the   satisfaction  of  the  engineer.    A  minimum  of  four  inch   sand -gravel   cushion  and 
leveling  course   shell  be  placed  on  the  prepared    embankment    slope.    Adjacent   slope   area  shall  be 
left  in  a  smooth,  uniform  condition. 

Interrupted   Block  Pattern:     The  area   around  bents  or  where  the   regular   block  pattern  is  mterrupted 
shall  be  constructed  with  cost-in-ploce  concrete   and    shall  be  marked  into  sections  with  on  approved 
grover  to  match   the   pattern  of   the  surrounding  blocks.    An  approved  one -half  inch  expansion  joint 
filler  material   shall  be  used  where  the  blocks  or  cost-in-place   concrete   obutts    against  any  part  of 
the  structure. 


r 


REVISED 

STANDARD  DRAWING  NO.  50-20-C 

EFFECTIVE 

1- 1-71 

STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 

CONCRETE  SLOPE  PROTECTION 

(SEE  50-20  AS  B) 

APEpOVED 

IBTATE  HIGHWAY  ENGINEER 

r 


end  bent 


outer  limits  of  q 
 superstructure^ 


cast  in  place  - 
berm  width 


"2 


corry  protection  out  3  from 
outer  limits  of  superstructure 
(both  sides) 


tieader  wall 


.  precast  blocks 


cutoff  woli 


r 


l'3"  Re-bor  overlop  - 
(typicol) 


^—  dimension  not  to  exceed 
^2  width  of  block 

■  ■   1      ,  I  ^ grove 


STRAIGHT  BRIDGE 


sond-gravet  cushion 


2  No.  4  bars 


SECTION  B-B 


Dimension   not  to  exceed  length  of  block. 

If  dimension  exceeds  32"  the  contractor  moy 

precast  an  add  block  or  continue  to  use  cost 
in  place  concrete. 


SECTION  D-D 


opped  portion  faces  up  the  slope 


slope  as  shown  on  plans 


sand  -  gravel  cushion 


SECTION  c-c 


Estimated  elev.  ot  the  toe 
of  slope  to  be  shown  on 
plans  a  verified  by  the 
engineer. 


SECTION  A-A 

NOTES 

Precast  Blocks  Rectangular  blocks  shall  be  placed  with  the  longest  dimension  running  up  the  slope  blocks 
at  any  site  shall  be  the  same  size  and  type. 

All  blocks  shall  be  sound  and  free  from  cracks  or  other  defects  that  would  interfere  with  the  proper 
placing  of  unit,  or  impair  the  strength  or  permanence  of  the  construction.    Any  blocks  broken  or  damaged  so 
that  the  function  of  the  block  is  impaired  before  the  final  inspection  of  finished  project  shall  be  replaced  by 
the  contractor  at  his  expense 

General    Concrete  headers  and   cutoff  walls  shall  be  included  in  the  slope  paving  area  and  paid  for  in 
square  yards  of  slope  paving.    Concrete  used  shall  be  class  "DO"  (the  concrete  slope  protection  will  cover 
the  area  shown  on  the  plans.)  concrete- class  "DD"  or  equal 


REVISED 

STANDARD  DRAWING  NO.  50-21-A 

EP^CTIVE 

1-  1  -71 

STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 

CONCRETE  SLOPE  PROTECTION 
ALTERNATE  H  (see  50-21  b) 

APPBpVED 

J'  •   

igjif-ATE  Highway  engineer 

berm  width 


L 


max.  6 


6' 


t  Structure 


Header  Wall 


1 

B~co 


In  00 
 L 


outer  limits  superstructure 


STRAIGHT  STRUCTURE 


wire  fabric 
6"x6"x  4  gage 


sand  gravel  cushion 
as  required 


i 



'(0 

'X- 

6", 

J 
"ro 

SECTION  B-B 
header  wall 


Joints  may  be  sawed,  mode  with  the 
appropriate  grooving  tools,  or 
removable  inserts  of  on  approved 


reinforcing  steel 


VERTICAL  a  HORIZONTAL 
CONSTRUCTION  JOINT 

Use  as  need  in  placing  slab.  When 
required  will  be  used  in  lieu  of  a  dimension 
joint  at  the  same  spacing  as  a  dimension 
joint. 


VERTICAL  a  HORIZONTAL 
DIMENSION  JOINT 

To  be  placed  at  6'  vertical  spacing  or  as  noted. 
To  be  placed  at  8'  horizontal  spacing  or  as  noted. 
Joints  may  be  sawed,  mode  with  grooving  tools, or 
removable  inserts  of  on  approved  type 


DIAGRAM  "A" 
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EFFECTIVE     1  I- 1-71  1 

H                                                              1        STANDARD  DRAWING  NO.  50-21- B 

STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 

CONCRETE  SLOPE  PROTECTION 
ALTERNATE  H  (see  50-21  a) 

APPROVED  ^ 

'/STATE  HIGHWAY  ENGINEER 

SKEWED  STRUCTURE 


NOTE: 


For  Qdditlonol  notes  see  Standard  Drawing  No-  50-02 


CAST  IN  PLACE  CONCRETE 

Locate  joints  as  indicated  on  the  plans.  If  construction 
is  stopped  for  over  two  hours  a  construction  joint  shall  be 
made.  Payment  shall  be  the  same  as  for  concrete  blocks. 
Class  "do"  concrete  shall  be  used  for  all  cast-in-place  concrete. 

An  approved   one  half  inch  expansion  joint  filler  shall 
be  used  wherever  the  cast  in  place  concrete  abuts  against 
any  . part  of  the  bridge  structure  concrete  -  class  "DD"  or 
equal. 


REINIFORCING  STEEL 

(may  use  either  alternate  listed  below) 

1.  3  bars  at  O'lO"  centers  (  horiz  8  vert,  spacing) 
min.  cover  of  I  inch. 

2.  Welded  wire  fabric  6"x6"x4gage. 

Six  inch  lop  required  at  construction  joints  for  reinforcing 
steel . 
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STANDARD  DRAWING  NO.  54-01 


State  Higtiwoy  Commiuion 
Htleno,  Mcmtono 


RC.P  CULVERT  BEDDING 


Approved^ 
*  Stote  Hiohwov  Emiineef 
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CLASS  C-1    BEDDING.     THE  PT?!  SHALL  BE  INSTALLED  IN  ACCORDANCE  WITH 

CLASS  C  BEDDING.     THE  IMPERFECT  TRENCH  METHOD 
SHALL  THEN  BE  USED  AS  DESCRIBED  UNDER  CLASS  B-1  BEDDING. 


'  LOOSE  COMrHlSSltUt  eACKFlLI- 


TYPES  OF  TRENCH  BEDDING 


CLASS  A 


WrtlCHtVt-R. 


CLASS  B-1 

CLASS  C-1  SHALL 
FIRST  BE  INSTALLED 
WITH  CLASS  C  BEDDING, 
AND  THEN  THE  IMPER- 
FECT DITCH  METHOD 
USED  AS  DESCRIBED 
UNDER  CLASS  B-1. 


LOAD  rACTOft  'J.9 
CLASS  B 


LOAO  FACrM  *  1.5 
CLASS  C 


TYPES  OF  EMBANKMENT  BEDOl 


TAAfPU 

£ARTH 


D/AMCTTIf 


CLASS  A 


JMA^iD  TV 
flNC  atANUCAl^  \fATefVAL . 

CLASS  B 


ACCURATELY 

r/TAU 


CLASS  C 


WHEN  NATURAL  GROUND  MATERIAL  SIMULATES 
BEDDING  MATERIAL,  NO  SPECIAL  BEDDING 
MATERIAL  NEED  BE  USED.     USE  CLASS  "C" 
UNLESS  OTHERWISE  NOTED  ON  PLANS. 
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STANDARD  DRAWING  NO.  54-06 



STATE  HIGHWAY  COMMISSION 
HELENA. MONTANA 

C.S.P  a  S.S.PP  CULVERT  BEDDING 

§rATE  HIGHWAY  ENGINEER 

(CLASS  C,  MODIFIED) 


EXISTING 
GROUND 


TRENCH 


PIPE 


2  D  MIN. 


0.1  D  FOR  CLASS 
C  BED.MOOIFIED 
(SEE  NOTE  A) 


NOTES 

(A)  FOR  STRUCTURAL  PLATE  PIPE, THE 
LENGTH  OF  BEDDING  ARC  NEED  NOT 
EXCEED  WIDTH  OF  BOTTOM  PLATE. 

(B)  BEDDING  BLANKET  OF  SILTY  LOAM  OR 
SAND  ROUGHLY  SHAPED  TO  FIT  BOTTOM 
OF  PIPE.  MINIMUM  THICKNESS  BEFORE 
PLACING  PIPE  IS  3." 

(C)  SIDE  FILL  TO  BE  COMPACTED  IN  6" 
LAYERS  TO  DENSITY  SPECIFIED  FOR 
ADJACENT  EMBANKMENT.  SEE  ARTICLE 
11.05  OF  STANDARD  SPECS.  FOR  THE 
DENSITY  REQUIREMENTS. 


EXISTING 
GROUNO^^ 


ROUGH  EXCAVATION  FOR 
BEDDING  BLANKET 


2-ROCK 


SILTY  LOAM,  LOAM  OR 
SAND.  THICKNESS  TO  BE 
12"  MIN.  AND  TO  BE 
LIGHTLY  AND  UNIFORMLY 
COMPACTED. 


SIDE  FILL 
(SEE  NOTE  C) 


SILTY  LOAM  OR  SAND 
ROUGHLY  SHAPED  TO 
FIT  BOTTOM  OF  PIPE 
AND  THEN  COMPACTED 
AT  HAUNCHES  AND 
SIDES  OF  PIPE. 


3- FOUNDATION  STABILIZATION 


< 

Ui 


III 

UI 
CO 


^^K3 — 77M^ 


+1 


SIDE  FILL 
(SEE  WOTE 


C) 


LOOSE  GRANULAR  FILL, 
ROUGHLY  SHAPED  TO  FIT 
BOTTOM  OF  PIPE  AND 
THEN  COMPACTED  AT 
HAUNCHES  AND  SIDES 
OF  PIPE. 


GRAMULAR  FILL 


D  +  4'  TO  D+i2' 


OR  AS  DIRECTED  BY  THE  ENGINEER 

(SEE  STD.  DWG.  54-03) 


1        STANDARD  DRAWING  NO  56-01 

STATE  HIGHWAY  COMMISSION 
HELENA, MONTANA 

FILL  HEIGHT  FOR  C.S.R,  H-20 
LOADING  2^"xj^"  CORRUGATIONS 

STATE  I^HWAY  ENGINEER 

wJ?nrn^'?!i°ul^9oF7^l'-  P'PE.  2 2/3- INCH  BY '/2-INCH  CORRUGATIONS.  RIVETED 
WELDED,  OR  HELICAL  FABRICATION,  H-20  LOADING. 


PIPE 
DIAMETER 
IN 

INCHES 

MINIMUM 
COVER, 
rop  Or 
PIPE  TO 
TOP  OF 
SUBGRADE 
(INCHES) 

AREA 
IN 

SQUARE 
FEET 

MAXIMUM  FILL  HEIGHTS  ABOVE  TOP 
OF  PIPE  IN  FEET 

METAL  THICKNESS  IN  INCHES 

0.064 

0.079 

0.109 

0.138 

0.168 

12 

12 

0.8 

84 

91 

15 

12 

1.2 

67 

73 

18 

12 

1.8 

56 

61 

24 

12 

3.1 

42 

46 

59 

30 

12 

4.9 

34 

36 

47 

36 

12 

7.1 

28 

30 

39 

41 

42 

12 

9  6 

31 

43 

46(67) 

48(701) 

50(73) 

48 

12 

12.6 

27 

37 

45(58) 

46(61) 

47(64) 

54 

12 

15.9 

33 

43(52) 

44(54) 

45(57) 

60 

12 

19.6 

43(47) 

43(49) 

44(51) 

66 

12 

23.8 

42 

43 

43(47) 

72 

12 

28.3 

41 

43 

78 

12 

33.2 

39 

84 

12 

38.5 

35 

notes:  VALUES  FOR  ELONGATED  PIPE  ARE  SHOWN  IN  PARENTHESIS.  USE  SPECIAL  DESIGN 
FOR  STRUCTURES  WITH  HEIGHTS  OF  COVER  EXCEEDING  THESE  TABLES. 

SEE  STD.  DWG.  56-02  FOR  GALVANIZED  STEEL  THICKNESS  AND  GAGE  TABLE. 

IF  SKEW  IS  REQUIRED  SEE  STD.  DWG.  NO.  56-01. 


Cut  end  of  culvert 
parol  lei  to  t  of 
rood  when  specified. 


Angle  of  skew  degrees 
to  left  and  rigtit. 


note:  When  skew  angle  exceeds  20°  and  the 
pipe  arch  has  the  ends  cut  to  fit  a 
slope,  ends  shall  be  reinforced  with 
masonry. 


REVISED 

1     STANDARD  DRAWING  NO.  56-02 

EFFECTIVE 

1-1-71 



STATE  HIGHWAY  COMMISSION 
HELENA, MONTANA 

FILL  HEIGHT  FOR  C.S.P.,H-20 
LOADING,  3"X  l"  CORRUGATIONS 

APPRO>^pD  ^j/^^t-^ 
STAl^  HIGHWAY  InGINEER 

FOR  CORRUGATED  STEEL  PIPE,  3-INCH  BY  HNCH  CORRUGATIONS,  RIVETED, 
WELDED.  HELICAL, OR  BOLTED  FABRICATION,  H- 20  LOADING. 


PIPE 
DIAMETER 
IN 

INCHES 

MINIMUM 

COVER, 
TOP  OF 
PIPE  TO 
TOP  OF 
SUBGRADE 
(INCHES) 

AREA 
IN 

SQUARE 
FEET 

MAXIMUM  FILL  HEIGHTS  ABOVE  TOP 
OF  PIPE  IN  FEET 

METAL  THICKNESS  IK.  iiMCHES 

0.064 

0.079 

0.109 

0.138 

0.168 

36 

12 

7 

48 

60 

78(88) 

89(106) 

101  (118) 

42 

12 

10 

4  1 

5  1 

64(76) 

71(91) 

79(101 ) 

48 

12 

13 

36 

45 

57(66) 

61(80) 

66(88) 

54 

12 

16 

32 

40 

52(59) 

55(71) 

59(79) 

60 

12 

20 

29 

36 

49(53) 

5  1(64) 

54(71) 

66 

12 

24 

26 

33 

47 

49(58) 

5  1(64) 

72 

12 

28 

24 

30 

44 

47(53) 

49(59) 

78 

12 

33 

22 

28 

4  1 

46(49) 

47(54) 

84 

12 

38 

2  1 

26 

38 

45 

46(51) 

90 

12 

44 

19 

24 

35 

43 

45 

96 

12 

50 

18 

22 

33 

40 

44 

102 

24 

57 

17 

21 

31 

38 

42 

108 

24 

64 

20 

30 

35 

39 

1  14 

24 

71 

19 

28 

34 

37 

120 

24 

78 

27 

32 

35 

notes:  VALUES  FOR  ELONGATED  PIPE  ARE  SHOWN  IN  PARENTHESIS.  USE  SPECIAL  DESIGN 
FOR  STRUCTURES  WITH  HEIGHTS  OF  COVER  EXCEEDING  THESE  TABLES. 

IF  SKEW  IS  REQUIRED  SEE  STD.  DWG.  NO.  56-01. 


GALVANIZED  STEEL  THICKNESS  AND  GAGES 


ZINC  COATED  STEEL 

GAGE  NO.  FOR  INFORMATIONAL 

THICKNESS  IN  INCHES 

PURPOSES  ONLY 

0.064 

16 

0.079 

14 

0.109 

12 

0.188 

10 

0,168 

8 

0.168 

7 

0.218 

5 

0.249 

3 

0.280 

1 

2 /ope  frorr?  f/nished  shou/a/e/ 
NOTE^Doshed  arrows  denotes  direction  )  \ 

*  PI, 'Mix.  Bit.  Surf. - 
Roil  Foce- 


of  water  flow. 


3-3 


Placement  At  Bottom  Of 
-Vertical  Curve  Shall  Be 
At  Right  Angles  to 
Centerllne  With  Taper  On 
Both  Sides  Of  Drain. 


-Standard  Bituminous  Curb- 


Eleu.  of  front  edge  of  terminal  section 
'     to  be  0.5' below  elev.  of  roadway  shoulder. 


Backfill 


5 /ope,  by  handj 
■From  fin/3/7ed 
Shou/der  ¥-0 
/'/o  op  £mh. 

SECTION  A-A 


GENERAL  NOTES 

Conduit  May  Be  Either  Circumferential  Or  Helical, 
0  And  A  Shall  Be  As  Shown  Unless  Otherwise 
Specified  In  The  Plans  Or  By  The  Engineer. 

Contractor  Shall  Not  Order  Pipe  Until  Directed  By  The  Engineer 

Flored  End  Section  May  Be  Called  For  On  Outlet  End 
When  Specified  On  Plans. 

Embonkment  Protector  Sholl  Be  Bid  As  Unit  Price  Bid  Per  Lin.  Ft. 

The  12"  Flared  End  Section,  l2"C.M.f;  And  Bends,  Are  To 
Be  Included  In  Total  Length  Of  Embankment  Protector. 

All  Other  Hardware  Shall  Be  Included  In  The  Unit  Price  Bid 
Per  Lin.  Ft.  Of  Embankment  Protector. 

V  Included  With  Roadway  Quantities. 


1/2"  «  Golv,  Rod  With 

2  Golv.  Hex.  Nuts 
Each  End, 


Warp  Curb  To  Fit 


Natural  Channel  Elevation 


Vorioble--  Depends  Upon  Slope 


Approx.  Ig  Cu.  Yd.  Type  3  Bonk  Protect  ion-- To  Be 
Placed  In  Manner  Best  Suited  To  Fit  Existing  Conditions. 


Q!iIL£J  DETAIL 


m 


I  REVISED  r 


T 


STANDARD  DRAWING  NO.  57-00 


STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 


FILL  HEIGHT  FOR  C.S.R  ARCH 
3"Xl"  CORRUGATIONS 


CORRUGATED  STEEL  PIPE  ARCHES ,  3-INCH  BY  I- INCH  CORRUGATIONS.  RIVETED, WELDED, 
OR  HELICAL  FABRICATION,  H-20  LOADING. 


PIPE 
DIMENSIONS 
SPAN  X  RISE 
(INCHES) 

AREA 

(SQ.  FT) 

CORNER 
RADIUS 
INCHES 

MINIMUM 

in  1 1 V 1  in  win 

COVER 
INCHES 

MINIMUM 
THICKNESS 
REQUIRED 

/  IMP upc\ 
I  1  nl  w  n  CO  / 

MAXIMUM  FILL 
HEIGHTS  irtET) 

CORNER  BEARING 
2-TONS/ SQ.FT. 

43  X  27 

6.4 

7  3/4 

18 

0.064 

12 

50  X  31 

8.7 

9 

18 

0.064 

12 

58  X  36 

11.4 

10 '/2 

18 

0.064 

12 

65  X  40 

14.3 

1  2 

18 

0.064 

12 

72  X  44 

17.6 

l3i/4 

18 

0.064 

12 

73  X55 

21.3 

18 

18 

0.064 

15  + 

81  X59 

25.3 

18 

18 

0.079 

15 

87  X63 

31.0 

18 

18 

0.079 

14 

95  X67 

35.0 

18 

18 

0.109 

13 

103X71 

40.0 

18 

24 

0.109 

12 

1  12  X75 

46.0 

18 

24 

0.109 

1  1 

1  17  X79 

52.0 

18 

24 

0.109 

10 

128  X83 

5  8.0 

18 

24 

0.138 

9 

notes:  WHERE  BEARING  PRESSURES  EXCEEDING  2  TONS  PER  SQUARE  FOOT  ARE  RE- 
QUIRED FOR  GIVEN  FILL  HEIGHT,  THE  FOUNDATION  MATERIAL  SHALL  BE  IN- 
VESTIGATED TO  DETERMINE  ITS  BEARING  CAPACITY. 

IF  SKEW  IS  REQUIRED  SEE  STD.  DWG.  NO.  56-01. 


SEE  STD.  DWG.  NO.  56-02  FOR  GALVANIZED  STEEL  THICKNESS  AND  GAGE  TABLE. 


REVISED 

EFFECTIVE      1  -  1-  71 

STANDARD  DRAWING  NO.  57-01 

STATE  HIGHWAY  COMMISSION 
HELENA, MONTANA 

FILL  HEIGHT  FOR  C.S.R  ARCH 
22/3"x'/i2"  CORRUGATIONS 

AP*>ROV£D 

S"r*"E  HIGHWAY  ENGINEER 

FOR  CORRUGATED  STEEL  PIPE  ARCHES,  Z^/a-lNCH  BY  '/Z  INCH  CORRUGATIONS.  RIVETED, 
WELDED, OR  HELICAL  FABRICATION,  H- 20  LOADING. 


PI  pp 

rl  r  C 

DIMENSIONS 
SPAN  X  RISE 
(INCHES) 

AREA 
(SQ.FT.) 

CORNER 
RADIUS 
(INCHES) 

MINIMUM 
COVER 
(INCHES) 

MINIMUM 
THICKNESS 
REQUIRED 
(INCHES) 

MAXIMUM  FILL 
HEIGHTS  (FEET) 

CORNER  BEARING 
PRESSURE 
2 TONS  /  SQ.FT. 

18X1! 

I.I 

3 1/2 

18 

0.064 

13 

22X13 

1.6 

4 

18 

0.064 

12 

25X16 

2.2 

4 

18 

0.064 

10 

29X18 

2.8 

41/2 

18 

0.064 

10 

36X22 

4.4 

5 

18 

0.064 

9 

43X27 

6.4 

5 1/2 

18 

0.064 

9 

50X3! 

8.7 

6 

18 

0.079 

8 

58X36 

11.4 

7 

18 

0.  109 

8 

65X40 

14.3 

8 

18 

0. 109 

8 

72X44 

17.6 

9 

18 

0.138 

8 

79X49 

21.3 

10 

18 

0.168 

8 

85X54 

25.3 

II 

18 

0.168 

9 

notes:  WHERE  BEARING  PRESSURES  EXCEEDING  2  TONS  PER  SQUARE  FOOT  ARE  RE- 
QUIRED FOR  GIVEN  FULL  HEIGHT,  THE  FOUNDATION  MATERIAL  SHALL  BE  IN- 
VESTIGATED TO  DETERMINE  ITS  BEARING  CAPACITY. 

IF  SKEW  IS  REQUIRED  SEE  STD.  DWG.  NO.  56-01. 

SEE  STD.  DWG.  NO.  56-02  FOR  GALVANIZED  STEEL  THICKNESS  AND  GAGE  TABLE. 


REVISED 

EFpecTive 

I-I-7I 

STANDARD  DRAWING  NO.  59-00 

STATE  HIGH 
HELEN 

WAY  COM 
A,  MONTA 

MISSION 
NA 

FILL  HEIGHT  FOR  C.S.R  H-20 
LOADING  6"X2"  CORRUGATIONS 

APPROVED          ,<7  • 
StATE  HIGHWAY  ENGINEER 

FOR  CORRUGATED  STEEL  PIPE,  6-INCH  BY  2- INCH  CORRUGATIONS,  BOLTED  FABRICATION, 
H-20  LOADING. 


PIPE 
DIAMETER 
IN 
INCHES 

MINIMUM 

COVER 
1  KSr  ur 
PIPE  TO 
TOP  OF 
SUBGRADE 
(INCHES) 

MAXIMUM  FILL  HEIGHTS  ABOVE  TOP 
OF  PIPE  IN  FEET 

METAL  THICKNESS  IN  INCHES 

0.109 

0. 138 

0.168 

0.188 

0.218 

0.249 

0.280 

120 

12 

43 

62 

81 

93 

106(11  1) 

116(132) 

126(144) 

72 

12 

36 

52 

68 

73(78) 

79(93) 

85(110) 

91(120) 

84 

12 

3  1 

44 

58 

6  1(67) 

65(79) 

69(94) 

72(103) 

96 

12 

27 

39 

51 

55(58) 

57(69) 

60(82) 

62(90) 

108 

24 

24 

34 

45 

50 

52(62) 

54(73) 

56(80) 

120 

24 

22 

3  1 

41 

47 

49(56) 

50(66) 

52(72) 

132 

24 

20 

28 

37 

42 

47(51) 

48(60) 

49(66) 

144 

24 

18 

26 

34 

39 

45 

46(55) 

47(60) 

156 

24 

17 

24 

3  1 

36 

43 

45(50) 

46(56) 

168 

24 

1  5 

22 

29 

33 

40 

44(47) 

45(52) 

180 

24 

1  4 

21 

27 

3  1 

37 

44 

44(48) 

192 

24 

19 

25 

29 

35 

4  1 

43 

204 

36 

18 

24 

27 

33 

39 

43 

2  16 

36 

23 

26 

3  1 

37 

40 

228 

36 

2  1 

25 

29 

35 

38 

240 

36 

23 

28 

33 

36 

252 

36 

27 

3  1 

34 

notes:  VALUES  FOR  ELONGATED  PIPE  ARE  SHOWN  IN  PARENTHESIS. 

USE  SPECIAL  DESIGN  FOR  STRUCTURES  WITH  HEIGHTS  OF  COVER  EXCEEDING  THESE 
TABLES. 

IF  SKEW  IS  REQUIRED  SEE  STD.  DWG.  NO.  56-01. 

SEE  STD.  DWG.  56-02  FOR  GALVANIZED  STEEL  THICKNESS  AND  GAGE  TABLE. 


PIPE  DIAMETER 
(INCHES) 

60 

72 

84 

96 

108 

120 

132 

144 

156 

168 

180 

192 

204 

216 

228 

240 

252 

AREA 

(SQ.  Ft) 

19.6 

28.3 

38.5 

50.3 

63.6 

76.5 

95.0 

II3.I 

132.7 

1535 

176.7 

201.1 

2270 

254.5 

2835 

314.2 

346.4 

REVISED 
EFFECTIVE 

-iTr-Ti                                                                             STANDARD  DRAWING  NO.  59-01 

STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 

PILL  HEIGHT  FOR  C.S.R  ARCH 
6"X2"  CORRUGATIONS 

APPROVED 

SYatE  HIGHWAY  ENGINEER 

FOR  CORRUGATED  STEEL  PIPE  ARCHES,  6-INCH  BY  2-INCH  CORRUGATIONS,  BOLTED, FAB- 
RICATION, H- 20  LOADING. 


PIPE 
DIMENSIONS 
SPAN  X  RISE 

f  FT-  IN  ^ 

AREA 

(SQ.  FT.) 

CORNFR 
RADIUS 
(INCHES) 

MINIMUM 

COVER 
(INCHES) 

MINIMUM 
THICKNESS 
REQUIRED 

/  lU/^UCC) 

( INOnbo) 

MAVIMliM   FN  1 

HEIGHTS  (FEET) 

CORNER  BEARING 
PRESSURE 
2  TONS/  SQ.FT 

6'-l"X  4-7" 

22 

18 

18 

0.109 

1 5 

7'-0"X5'-l" 

28 

18 

18 

0.109 

15 

7'-H"X5'-7" 

35 

18 

18 

0.109 

12 

8'-IO"X6'-l" 

43 

18 

24 

0.109 

1 1 

9  "-9"  X6'-7" 

52 

18 

24 

0.109 

10 

I0'-II"X7'-|" 

61 

18 

24 

0.109 

9 

1  l'-IO"X7'-7" 

71 

18 

24 

0.109 

8 

l2'-IO"X8'-4" 

85 

18 

24 

0.109 

8 

l3'-3"X9'-4" 

98 

31 

24 

0.109 

13 

14-  2"X9'-I0" 

1  10 

31 

24 

0. 109 

12 

l5'-4"XI0'-4" 

124 

31 

24 

0.138 

1  1 

I6'-3"XI0-I0" 

138 

31 

36 

0.138 

1  1 

17'-  2"Xll'-4" 

153 

31 

36 

0.138 

1 1 

18'-  I" XI  I'-IO" 

168 

31 

36 

0,168 

9 

19'- 3"  XI 2'- 4" 

185 

31 

36 

0.168 

9 

I9'-I|"XI2'-I0" 

202 

31 

36 

0.168 

8 

20'-  7"  XI 3'-  2" 

214 

31 

36 

0.188 

8 

notes:  WHERE  BEARING  PRESSURES  EXCEEDING  2  TONS  PER  SQUARE  FOOT  ARE  RE- 
QUIRED FOR  GIVEN  FILL  HEIGHT,  THE  FOUNDATION  MATERIAL  SHALL  BE  INVEST- 
TO  DETERMINE  ITS  BEARING  CAPACITY. 

IF  SKEW  IS  REQUIRED  SEE  STD.  DWG.  NO.  56-01. 

SEE  STD.  DWG.  NO.  56-02  FOR  GALVANIZED  STEEL  THICKNESS  AND  GAGE  TABLE. 


9  1  66 

II  22  68 

9  1  >6 

STANDARD  DRAWING  NO.  81-01 

d  1  66 

1169 

1171 

State  Highway  Commission 
Helena,  Montana 


WIRE  FENCE  -  INTERSTATE  TYPE 


itot«  Highwoy  Engin<«r 


Nail  rail  to  post  with 
2  to  4  20d  galv.  nails 


Do  not  dap 
post  for 
brace  rail. 

Wires  shall 
not  be  inter  - 
woven  at  ±y 
point  of  i_ 
crossing. 

Posts: 
8'0"x  6 "round 
or  5  '/2"  sq.  sown 


Brace  rail  to  be  notched  as 
shown  prior  to  treatment. 
I5»  TO  20'-^j      ??  <3 


See  Std.  Dwg.  No.  81-02 
When  square  posts  are  q 
used,  notching  is  not  g 

necessary.  pi  _  -^O 


Brace  rail  4"(round  or  f 
sq  )  X  f?'0" 


'^^leave  In  place 
offer  twisting) 

SINGLE  PANEL 


"to 


4  strands 
(2-9ga.  twisted)  "lo 


Posts 


For  pulling,  stretching,  changes  in  vertical 
alignment  or  panels  on  o  run  of  less 
than  330' 


LINE  POST 
4"  Min.  round  or 
4"x4"std.  sq. 


8'0"x  6"  round  or 
J    5  '/2"  sq.  sown. 

DOUBLE  PANEL 
For  corners,  pulling  or  stretching,  and  changes 
in  horizontal  alignment. 


TYPE  "CW"-"STRAIGHT  RUN"  FENCE  WITH  WOOD  POSTS 


Metal  line  post  Double 
long  l.33*/ft.  nom.      panel  -n^ 


-'Meta 
6'6" 


Metal  brace 
min.  leng.  7'S' 


Single 
panel 


Brace 
wire 


When  post  set  : 
in  solid  rock,  cut  ? 
to  provide  18'  min. 
burial 


STEEL   GATE  8  BRACING 


TYPE "CM"-  FENCE  WITH  STEEL  POSTS 


Post 


9" 


"M" indicates  metal  post. 
"W"  indicates  wood  post. 
Braces,  corners,  deodmon 
and  other  features  some 
as"CW"and  "CM" fence. 


Barb 
wire 


Wire  stay  halfway  between 
posts. 

44"  on  "CBS" 
42" on "CB4" 


II" 


15 


TYPE"CB4"a"CB5"WIRE  FENCE 


NOTES; 

All  fence  wire  to  be  placed  on  pasture  side  of  post  except 
curves,  the  wire  shall  be  ploced  on  the  outside  of  the  curve. 
In  areas  subject  to  high  velocity  winds  ond  moving  debris, 
wires  may  oil  be  placed  on  windward  side  of  posts.  Except 
on  curves. 

All  concrete  shall  be  class  "F"  or  better. 

Moximum  bow  in  wood  posts-- 2" in  7'. 

Post  spacing  measured  generally  parallel  to  ground. 

Line  post  shall  normally  be  spaced  I6'6"  opart.  Also  I6'6" 

from  broce  or  ponel  posts. 

24"wire  stay  to  be  placed  halfway  between  posts,  excepting 
panels  on  "CM"  ond  '  CW"  fence. 

Fence  with  wooden  posts  to  hove  one  metal  post,  in  ploce 
of  0  wooden  line  post,  in  each  500' run  for  lighting  protection. 


Type  "CW"  panels  (wood)  will  be  used  on  type  "CM"  fence 
instead  of  steel  panels  when  so  specified. 
Steel  corner,  end,  gate  and  pull  post  and  each  brace  shall 
be  set  in  concrete  as  shown. 

"Terminol  Post"  shall  be  at  the  end  of  ony  run  of  wire  or 
at  any  stretch  panel . 

A  deodmon  may  be  a  precast  concrete  block,  o  cost  in 
place  concrete  block,  a  rock  or  other  approved  object — 
weighing  at  least  150  lbs --and  covered  at  least  2  feet. 
Staple  the  bottom,  top,  center  ond  alternate  wires  of 
woven  wire  to  wood  line  posts. 

Staple  all  wires  of  woven  wire  to  wood  corner  posts  or 
post  used  to  tie -off  wire. 

Maximum  run  between  panels  see  STD.  DWG.  81-02. 


I2I-70I 

STANDARD  DRAWING  NO.  81-03 

I-I-7I  1 

State  Highway  Commission 
Helena,  Montana 


FARM  FENCE 


Approved 

Stdfe  Hiohwoy  Engioeei 


IT 


3  WIRE  FENCE fTYPE 

METAL  FENCE  STAYS  TO  BE  USED 
I  ^ONLY  WHEN  SPECIFIED. 


DIR.  OF  PULL 


HEIGHT  AS 
SPECIFIED 


,?<»"xlO"BOLT  HOOKS 


FARM  ENTRANCE  GATE (TYPE  G-l)  „ 

i|.  IS'-S"^  ,     „  Tp/-6  HOOKS  WITH  ST/^LES 


I  I  NOTES  a  ALL 
LP  OTHER  DIMENSIONS  Iji 

SAME  AS  TOP 

DETAIL. 


46  NO. 2  ELECTRICALLY  WELDED  TWIST 
LINK  CHAIN  SECURELY  STAPLED  TO  POST 
a  2"0  X42"LEVER.  I4"-IIGA.WIRE  LEVER 
(RETAINER  FASTENED  1P  TOP  WIRE 


NAILS  I0<1  a  CLINCHED  FOR  GATE  CONSTRUCTip 


FARM  ENTRANCE  GATE (TYPE  G-2) 

16-0" 


2  V2"gl>'42"STAY  TIED  TO  MAIN  FENCE  BY 

3  WIRE  LOOPS 


STEEL  POSTS  a  BRACES  IN  CONCRETE 


METAL  POST 
CONCRETE  FOOTING 


I  NOTES  a  ALL  OTHER 
;l  DIMENSIONS  SAME  AS 
TOP  DETAIL. 


DOUBLE  PANEL 


METAL  LINE  POSTS 

6'-6"  LONG, 1.33  LBS. PER  FT, 
NOMINAL  FACTORY  PAINTED  OR 
eALVANIZEi). 

CORNER, GATE  a  END  POSTS 

7'-0'  LONO  CNOMtNA  L  ) 

TERMINAL  POST 

SHALL  BE  AT  THE  END  OF  AN'Y  RUN  OF 
WIRE  OR  AT  ANT  STRETCH  PANEL. 


CONCRETE  FOOTING 
CLASS "f" OR 
BETTER  CONCRETE. 


TYPE  G-3  GATE 
IS  METAL. 

A  GOOD  SUBSTANTIAL 
GATE,  COMMERCIALLY 
AVAILABLE  AND  IN 
GENERAL  USE. 


6-6"  METAL 
LINE  POST. 


MIN.  12  SQUARE 
OR  ROUND. 


note: 

A  DEAD  MAN  MAY  BE  A  CONCRETE  BLOCK, A 
CAST- IN- PLACE  CONCRETE  BLOCK,  A  ROCK 
OR  OTHER  APPROVED  OBJECT.  WEIGHING  AT 
LEAST  ISO  LBS, AND  COVERED  AT  LEAST  2  FEET 

note:   (STEEL  POSTS) 

EACH  CORNER,  END  GATE,  OR  PULL  POST 

AND  EACH  BRACE  SHALL  BE  SET  IN  CONCRETE 

AND  BRACED  AS  INDICATED. 

USE  A  16' GATE  UNLESS  R/W  AGREEMENT  STATES 
OTHERWISE . 

ON  TYPE  G-2  FARM  GATE  .MATERIAL  SHALL  BE 
THE  SAME  AS  NEW  FENCE. 


Drawn  3-1-63 

REVISED 

9-16-64 

9-1-70  1 

STANDARD  DRAWING  NO,  88-07 

EFFECTIVE 

9-16-64 

1-1-71  1 

Stafe  Highway  Commission 
Helena, Montana 

STANDARD    R2-I2  SIGN 

Approved  ^ 

1          State  HiQhwav  Eng  r 

R2  - 1 2  ,  Black  Legend  on 
A  White  Reflectorized  Background 


SPEED  limits: 


day; 


REASONABLE  6  PRUDENT 


NIGHT 


TRUCK 


5o: 


R2-I2 
132"  X  84" 

NOTE: 

CENTER  I  '/z"  BAR  BETWEEN  LINES  I  <9  2 
DASHES  IN  LINES  2,3,3  4  ARE  I  "WIDE. 
THE  MARGIN  IS   '4"  AND  THE  BORDER  IS  2". 
THE  CORNER  RADIUS  IS  12  ". 


I  2  I/2" 

10"  SERIES  'D' 

n" 

8"  Series  'd'  a  5"  Series  'c' 


SERIES  D 


8  SERIES  D 
10'/," 


Drqwn    ^~  I  ~  6^ 


Revised 

II- 1-68 

i9-|.70  i 

Effective 

l-l- W 

/>-/-  fd 

1-1-71  1 

STANDARD  DRAWING  NO.  88-09 


State  Highway  Commiision 
Helena,  Montana 


SIGNING  OF  MEDIAN  U-TURNS 


/^proved 


y'siatgFgjl'hwoy  i 


E  gineer 


R3-  10 
36  X  48 


R3  -  4 


EMERGENCY 

AND 
AUTHORIZED 
VEHICLES 
ONLY 


Marg/n= 
Border  -  ^" 
Corner  Radius=  2" 


4"  SERIES  'C 
_4|'  SERIES  'C 


4"  SERIES  'C 


4"  SERIES  'C' 


4"  SERIES  'C' 


NO 

u 

TURN 


Nofe; 

R3-4  and  R3-/0  Shall  have  black  legend  on 
White  reflecforized  background. 

For  median  widths  of  76  feet  or  less,  R3- 10 
Signs  shall  be  mounted  back  to  back.Ttiey  shall 
be  placed  at  the  centerline  of  the  median 
and  on  the  side  of  theV-turn  away  from  the 
nearest  interchange.  Median  widths  greater 
fhon  76  feet  will  require  seperate  installations 
«n  either  side  of  the  If-  turn  at  specified 
clearance.  For  openings  through  median  guard 
rails,  the  sign  post  shall  be  placed  in  line  with 
guard  rail  post. 


Design  'b'  delineator  as 
specified  in  Standard 
Drawing   No.    88  "  91 


6" 

8"  Series  D 


4" 


12   Series  F 


8"  Series  D 


U-TURN  MEDIAN  OPENINGS 
(See  Std.  Dwg.  11-03) 


Drown  3-1-63 

REVISED 

3-1-63 

^ I'll 7?  i                                STANDARD  DRAWING  NO 

.  88-16 

Stote  HIghwoy  Commiss 
Helena,  Montana 

ion 

s 

TANDARD  W4-2  WARNING  SIGN 

Approved, 
J  Stole  Wghwov  Enflineiy.i 

^4-2 
48"  X  48" 

BLACK  ON  REFLECTORIZED  YELLOW 


Drown  6-19-68 


Rfiuised 

■  1 

9-1-70 

Effect  ve 

//■/-<i* 

1- 1-71 

— 1  

STANDARD  DRAWING  NO.  88-18 


State  Highway  Commission 
 Heleno,  Montano 


W6-4A  a  W6-4B 


Approvej^l 
•  f§irole''(-^^w^yiinqineef 


W6-4A 
48"X48" 


8"  Series  'D' 


W6-4B 
48"  X  48" 


3"R 


3"R  — 


Drown     J"  I  '  66 


REVISED 


EFFECTIvaj-/^ 


9-1-70 


1-1-71 


STANDARD  DRAWING  NO. 


88  -  19 


Stota  Highwoy  Commission 
Halano,  Montana 


W8-9,  W9-2,  W9-5,  8  W9-6  WARNING  SIGNS 


Aoerovcd 


TstotgHiahwov 


FALLEN 
ROCK 


5   Ser/es  D 


5"  Series  D 


SCHOOL 
CROSSING 
AHEAD 


4"  Series  D 


W8-9 
30  X  30 

MOTE 

Warning  sign   W8-D  shell  have 
black  legend  and  boraers  on  a 
reflectorized  yellow  Lackgr>.una.  The 
Bureau   of  Public  Roaas  "STANDARD 
ALPHABET"  shall  be  used. 


W9-5 
30  X  30 


NOTE 

Warning  signs   W9-2,  W9-5, 
a  W9-6  shall  have  black  legend  and 
borders  on  a  yellow  background.  The 
Bureau  of  Public  Roads  "STANDARD 
ALPHABET"  shall  be  used. 


scHooi: 

BUS  STOP 
AHEAD 


J5"  Series  B 


5"  Ser/es  B 


SCHOOL 
CROSSING 


5  Si -if:  C 


5  Series  C 


5"  Ser/es  B 


W9-  6 
30  X  30 


W9-2 
30  X  30 


SHIELD  DIMENSIONS  IN  INCHES 


NUME  RAL 
SIZE 

A 

B 

C 

D 

E 

F 

G 

H 

Ri 

R2 

R3 

R4 

X 

8"  C 

26 

28 

18^ 

2| 

3 

5 
16 

2 

32 

1  i 

5 
8 

5 
16 

10"  C 

32 

34 

22^ 

3i 

8 

3 
8 

38 -g- 

2 

3 
4 

3 
8 

)(  X 

12"  C 

40 

42 

28 

4 

4-!- 

^  2 

1 

2 

3 

8^ 

48 

^  2 

1 

1 

2 

^      TO   BE    USED   WITH    STANDARD    24"  U  S,  SHIELD 
X*      TO    BE    USED    WITH    STANDARD    30'  9    36"   U.S.  SHIELD 
XXX      TO   BE    USED  WITH    STANDARD    42"  U.S.   SHIELD  a  ALL    INDEPENDENT  USE 


Drawn  -7-1-66 


REVISED 

EFFEC'  IVE 

3-1-66 

1-1-71  1 

STANDARD  DRAWING  NO. 


88  -36 


State  Highway  Commission 
Helena,  Montana 


TYPICAL    GUIDE  SIGN  LAYOUT 


35"(b)  X  30"{a) 
Route  Marker 


12  Number 


Morgin  = 
Border  =  2" 


1 


n 


12"  Upper   Case  Letter 

16"  Upper  Case  Letter 
12"  Lower  Case  Letter 

25"  (f)  X    21  %{a) 
Type  "B"   Arrow  © 
45°  angle. 


1 2"  R.^ 

Dimensions    shown   are  typical  only;    see   plans  for   actual  sizes 


SIGN    DESIGN  SPECIFICATIONS 


Smaller  Dimension 

Corner  Radius 

of  Sign 

O'-O"    TO     2'- 6" 

3" 

3'-0"    TO     4'- 6" 

6" 

5'-0"    TO  6-6" 

9" 

7-0"     a  Greater 

12" 

Largest  Letter 
on  Sign 

Margin 

Border 

8"  Letters    or  Less 

1" 

Greoter    Than  8" 

2" 

NOTES 

1.  All    Interstate    and    U.S.    Route   Markers,    and    all   Arrows   used  on    Guide    Signs    must    conform  to 
those     shown    in    the    AASHO     "  Manual   for    Signing    and    Pavement    Markings!'    1961    Interstate  Edition. 

2.  All    State    Route    Markers    must   conform   to  those    shown  in   Standond  Drawings   88-27  8  88-28. 


3.  Guide  Signs  shall  have  white  legend  and  border  on  an  Interstate  Green  background.  Legend, 
border,    and    background    shall    be     ret  lectorized. 

4.  Series  "E"  Letters  in  Type  "A"  or  "B"  demountable  legend  shall  be   used    unless  otherwise  specified. 
Legends   eight   inches   or  less  moy  be  either  demountable  or  direct  applied   cutout  letters. 

5.  Signs    to  be   overlaid    sholl  hove    Type    "C"  direct   applied   cutout  legend   and  border. 


10" 
10" 
10'' 


Y 


I- 1 

l2'-0"  X  5'-6" 


10" 
10" 
10" 


1^ 


:r(Q)(Q)©°pfr^@[M 


I-  la 

l2'-0"  X  5'-6" 


10" 


10 


:f@@[d)°f^k]@k]i 

:©/^i°L(Q)©©DM© 


1-2 

l2'-0"  X  4'-0" 


Jl 


10" 


10" 


[v. 


1-6 

l3'-0"  X  4'-0" 


10": 

10"": 

10"" 

10"' 

10": 


:r@  ©  p  =  F>  ©  g 


1-7 

l2'-0"  X  8'-0" 


6"  or  e'Y 


1-8 

7'-0"  X  I' -6"   or  9'-0"  X  2'-0" 


NOTES: 

I- 1 ,  I- la  8i  I- 2 ;  If  any    one   of  the  services  is  not  available  the 
space  It  normally  occupies  Is  to  be   left   blank.    See   plan  sheets 
for    services   to  be  shown. 

1—8;   Legend  size   varies  according  to  sign  location. 

Service  guide  signs  shall  hove  white  legend  ond  border  on  a 
Interstate  Blue  background,  Legend,  border  and  background 
shall  be  ref  lectorized.  Type  A  or  B  rennovable  copy  shall  be 
used.  (See  Standard  Specifications) 


Drnuwn 

=f  2  9-1-70 
E"e:'  .  e  ,  1  -  1  -7 1  1 

STANDARD  DRAWING  NO.          88  -37A 

State  Highway  Comnmss 
Helena ,  Montona 

ion 

INFORMATIO 

i 

NAL  S 

IGNS 

-  REST  AREA 

Approved 
4"aTi^^flway&^n  ear 

12" 


12" 


10" 


I-  3 

12' -0"  X  5'-0" 


EST 


1-4 

12'-  0"  X  5'-0" 


12" 


10" 


217/8''  X  25" 
Type  "B"  Arrow   at  45" 


I  -  5 

6-6    X  6  -  6 


notes: 

Informational  guide  signs  stiall  tigve  wtilte  legend  and  border 
on  a  Interstate  Blue    background.    Legend,  border  and 
background  shall  be  ref  lectorized.    Type  A  or  B  removable  copy 
stiall  be  used.    (See  Standard  Specifications) 


nrnwn   Oct.  1.1964 

REVISED 

9-1-70 
I-I-7I 

STANDARD  DRAWING  NO.  88-38 

State  Higtiway  Commiss 
Helena ,  Montano 

on 

STAf 
F 

>JDARD 
>RIMAR 

N6-2  STRE/5 
r   a  SECONDA 

NAME  SIGN 
RY  ROUTES 

AMfoved  ^ 
'(       State  Hiqnwov  Enq  r 

YELLOWSTONE: 


CM 


RIVER 


VARIABLE 


NOTES: 

1.  SIGN  SIZE  VARIES  WITH  LEGEND. 

2.  SIGNS  OVER  36"  WIDE   SHALL  HAVE    Z"  %  4" 
BACK  BRACES^ 

3.  SIGN   FACE    a  LEGEND; 

-  REFLECTORIZED   GREEN  BACKGROUND. 

-  4"  SERIES  'D'   REFLECTORIZED  WHITE  LETTERS. 

-  3/8"  MARGIN. 

-  5/8"  REFLECTORIZED  WHITE  BORDER. 

-  11/2"   CORNER  RADII. 


nrn^n  6-24-68 


/- /-<f 


i-i-tri: 


STANDARD  DR/JWING  NO.  88-39 


Stote  Highway  Commission 
 Helena.  Montana 


WEIGH  STATION  SIGNS 


NOTE 

WEI6H  STATION  GUIDE  SIGNS  SHALL  HAVE  WHITE 
LEBENO  A  NO  BORDER  ON  INTERSTATE  GREEN  BACK- 
GROUtC  LEGEND,  BORDER,  AND  BACKGROUND  SHALL 
BE  REFLECTORIZED.   TYPE  A,B  REMOVABLE 
COPY  SHALL  BE  USED.  (SEE  STANDARD  SPECIFICAT- 
IONS). 


9"R 


I2"U.C. 


WEIGH 
STATIC  Ntl.2"uc 

1  N I  LE^E['°""c- 


WS-I 

9'-0"X  6-0" 
l2"fjUM. 


-1/2"- 


WEIGH 
STATION 


U/4  miles: 


;2"u.c. 

[/2"U.C. 
)0"U.C. 


2"- 


9-0"  X  S'-O" 


-l/Z'- 


—  I2"R 


ALL  TRUCKS 
COMMERCIAL 
VEHICLES 


NEXT  right: 


lO'U.C. 
(0"U.C. 

Jo'u.c. 
Iio'u.c. 


RU-l  \    ^//2"  — 

ll'-0"X7'-0"       ^   2"- 

WHITE  REFLECTORIZED  LEGEND 
ON  SLACK  BACKGROUND. 


J/2"  — 
2" 


9"R 


WEIGH 
STATION 


[(0"U.C. 

r/o"u.c. 


I6-//8" 


WS-3 

8'-0"X6'-0" 

TYPE  'B'  ARROW 

»4-l/4"X/7-f/4"AT45» 


-1/2 


-I2"R 


WEIGHI 
STATION 


RIGHT  LANE 


OPEN  closed: 


lio'u.c. 


JlO'U.C. 

Tio'u.c. 


lio'u.c. 


WS-2 

/2-0"X8*-0" 


-To  Be  Designed  By  Electrical  Dept. 


Drnwn  9-1-64 


Revised 

1-1-68 

9-1-70  ' 

Effective 

^  1  i>3 

1-1-71  1 

STANDARD  DRAWING  NO.  88-47 


State  Highway  Commission 
Helena,  Montana 


STANDARD  REST  AREA  a  INFORMATION  SIGNS 


tote  hUal^wov  Engineer 


NOTES: 

1.  ALL  SIGNS  ON  THIS  PAGE  SHALL  HAVE  GREEN 
LEGEND  AND  BORDERS  ON  A  WHITE  REFLECTORIZED 
BACKGROUND. 

2.  ALL  DIRECTIONAL  ARROWS  SHALL  BE  THE  INTER- 
STATE TYPE  "B"  ARROW,  9  ^/ig"  X  8  "• 


3.  SEE  D4-2  a  N7-I  FOH  TYPICAL  SIGN  PANEL 
DETAILS.  (BORDER,  MARGIN,  ETC  ) 

4     SIGNS    ON    THIS    PAGE    ARE  TYPICAL 
SIGNS.     SEE    PLAN    SHEETS     FOR  ACTUAL 
SIGN  LAYOUTS. 


If) 


Series  "C 

r 


"T 


2'-  6^   


CAR  WITH 

TRAILER 


Series  "C" 


00 


HISTORIC 
POINT 


VARIABLE 


'MOUNTING  Bolt  holes 
2'-0"  Ctr.  to  Ctr 


36  X  18  X  30 


2X4 X  36 


<£.  S/GN  Post  or  Pole 


48  X  48 


Series  "C" 


ROADSIDE 
TABLES 


Series  "D" 


MILEAGE  IS 
VARIABLE  - 


REST 
AREA 

r-  e'/s"--^ 

4  Series 

"/ZMI 


R-l'/, 


36  X  18  X  30 


VARIABLE- 


hi 

"  '/2  M  I  " 


36  X  18  X  30 
DIRECTIONAL  ARROW 


APP.  B.P.R.    SEPT.  aS.iSSA 


Drawn  6-1-65 


Revised 
Effective 


JEZHK 


9-1-70 
I-I-7I 


STANDARD  DRAWING  NO.  88-57 


State  Highway  Commission 
Helena,  Montana 


TYPICAL  SIGN  ERECTION 


'dy  Enqitieer 


FOR     REGULATORY  a   WARNING  SIGNS 


FOR    ALL    STOP  SfG/VS 


illt 

May  be  less  under 

*    ,  „ 

^^2-0" 

special  conditions 

Min. 

o 

tt 

Face  of  Curb-^ 

tt 

FOR  CURBED  SECTION 


NOTE  -h   MOUNTING  HEIGHTS 

Rura  I  5.  0  '  Min. 

Urban  7.0'  Min. 

Roads  with  Four  or 


Not  less 

then 

2'-0" 


Face  of 
Guard  Rail 


FOR  GUARD  RAIL  SECTION 


mT£: 

SIGNS  LESS   THAN  10  SO.  FT.    SHALL  BE 
MOUNTED  10'  FROM    SHOULDER  EDGE. 

SIGNS  GREATER  THAN  10  SO  FT  SHALL  BE 
MOUNTED   20'  FROM  SHOULDER  EDGE. 


Revised 


ETTe 


State  HighwCy  CumnmsbiO' 
Helena,  Montana 


I-I-7I 


STANDARD  DRAWING  NO.  88-58 


TYPICAL    CROSSROAD   S   RAMP  LAYOUT 


^Approve 

3tQ"tef^iqhwav  Engineer 


R5-4 
36"  X  24" 


WRONG 
WAY 


note: 

Yield  sign  stiall  be  used  where 
acceleration  lane  is  inadequate. 


Revtied 

II-I-68 

9-1-70 

STANDARD  DRAWING  NO.  88-66 

Effective 

I-I-7I 

state  Highway  Commission 
Helenoi  Montona 


STANDARD 


GUIDE 


SIGNS 


'OvEnf  -wer 


NOTE  - 

FOR  DESIGN  SPECIFICATIONS 
SEE  STANDARD  DRAWING 
NO    83  -  36 


5'-0" 


G-3 


6"  it  '  ,^1' 

-  0  X  5  -  0 


I'-O" 


12    U  C. 
SERIES  E. 


TYPE  'A'  ARRuV.' 
29k4"  X  I8k4" 
at   30°  ANGLE 


4"  TOP  (|)  T.T.  POLES 


1 1/2"  (|)  BREAK  AWAY  HOLES 
SEE  STD.  DWG.  88-76 


Edge  of  Shou Ider 
(Mainline) 


Edge  of  Shoulder 
(Ramp) 


Drawn   6-|-65  |^ 

TCi- 1"-!-"!?  ?:!:??  standard  drawing  no  ee-ee 

State  Highway  Commission 
Helena,  Montana 

ALUMINUM    SHEET  INCREMENT 

GUIDE     SIGNS  ] 

^proved^^^^^ 

'State  F^ighway  Engineer 

o 
z 

o 

v> 

^< 

HI 

m 


IB'-O'  Mox.  Sign  Length  for  2  Posts 


4'  Nominal 
5'  Max. 


4'  Nominal 
5'  Max. 


b=  Sign  Width 


Not  l«»t 

than  l'-6' 


TYPICAL  CONSTRUCTION 


Sheet  alum.- 
ponel 


,2^^X  Alunnlnum 
"T"ot  0.88  Ibs./ft. 


Alum,  post  clip 
(each  side  of  post) 


W^post 


-.125 


note: 

Signs  less  than  4'-0"  high    and  8'-0"  long  will 
be  mode  of  a  single  sheet  of  aluminum 

Signs  up  to,  and  including,  S'-O"  high  will  have  no 
horizontal  joints  and  no  sheet  shall  be  less  than  I'-S"  wide. 

Signs  over   8'-0"  high  may  have    horizontal  and 
verticle  joints,  however   no  sheet  shall    be  less 
than  r-6"   wide  or   l'-6"  high. 

Tighten  post  clip  nuts  to  225        torque  using  dry, 
clean  threads. 


RIVET  SPACING  DETAIL 


WIND  BEAM  CHART 


WIND  BEAM 
SPA.  "A" 

b 

MAX. 

.20  b 
MAX. 

.ISb 
MAX. 

.60  b 
MAX. 

.35  b 
MAX. 

2  POST 

3  POST 

2  POST 

3  POST 

2  POST 

3  POST 

1  -  8 

18-0 

27-0 

3-7 

4-1 

10-10 

9-5 

1  -  10 

17-0 

25-8 

3-5 

3-10 

10-  2 

9-0 

2-0  MAX. 

16-6 

24-6 

3-4 

3-8 

9  -10 

8-7 

No  splices  ore  allowed  in  extruded 
"T"  sections. 

All     horizontal    joints     must  occur 
ot  "T"  sections. 

All    sheet   oluminu-m    shall  be  0.125 
thick. 

Short  width  panels  shall  be  placed  on 
inside  edge  next  to  shoulder. 


.125- 


%  Rivet  before' 
upset 


0.125" 
Sht.  olum. 

3fg  Rivet  after 
upset  " 

Max.  hole 


3.1 


1.875 


o 

_L 


—  .107 


.I25H  * 


^1  U) 


-.250 


EXTRUDED    "T  "   FRAME  -  SECTION 


note: 

Rivets  6"  apart  staggered  from  one  side  to 
another    on    horizontal    extruded   frame  section. 

Rivets    doubled  (both   sides  of  extruded 
frame)  at    horizontol     and    vertical    joints  in  sheet 
aluminum    face   and  at  ends  of  extruded    T-  section. 


Drown    6- 1 -65 


STANDARD  DRAWING  NO.  88-70 


State  Highway  Commission 
 Helena,  Montana 


GUIDE  SIGN  MOUNTING  DETAILS 


ineer 


Plywood  or 
sheet  aluminum 
sign  foce. 


3/8"  Alum,  post  clip  bolt, 
flat  washer  and  locknut 


Top  holf  of  pole  to  be 
■gained  a  min.  of  4" 


"t"  Section 


Alum,  post 
clip  each 
side  of  post 


Vf  POST 


2" X  Strap 


TT  POLE 


TT  POST 


Sheet  aluminum 
or  plywood 


\"  Moch. 
bolts 


7  Sec. 


Alum  post 
lip  each 
side  of  post 

~2'/2"x3'/2'x5/iex87 
Each  side  of  post 


N  OT  E  •• 

1.  Mounting     systems    shown  ore 
typical.     Other    systems    may  be 
opproved     by    the  engineer. 

2.  All  steel    hardware    shall  be 
galvanized. 


Drawn   I  -  1"  56  ["V'^'" 
lEff  ecJive 

II-  i-es 

1-1-69 

•  -I-70 
I-I-7I 

STANDARD  DRAWING  NO.  88-72 

btate  Highway  Commission 
Helena,  Montana 

RAILROAD  CROSSING  SIGNS 

^gprovea  ^ 

SIGN-WIO-I 


The  Advance  Warning  Signs  shall  be  the 
standard   WIO"!    36"  diameter   sign  shown  in 
the  Manual  on  Uniform  Traffic  Control  Devices 
for  Streets   ond  Highways.    It  sholl  hove 
black  legend    on  a  ref lectorized  yellow 
background.   The   sign  shall   be  constructed 
of   6061  "T6  aluminum  sheet,  0.100  inch 
minimum  thickness.  Fobricotion    shall  con- 
form with    the    Stondord  Specificotions. 

The  WIO-I    sign    sholl  be  erected  with 
a  10  ft  horizontal    clearance   from  the  edge 
of   the   shoulder    or  face  of  the  curb  The 
mounting  height  to  the  bottom  of  the  sign 
shall  be  5  ft   in  rural   areas  and  7  ft.  in 
urban  areas. 

In  rural    areas  o  treated  timber  pole  or 
post  (break- away  design)    shall    be  uned. 
See    Std.  Owg.  88-76     In   urban  areas 
0    z!/^  diomefer    pipe    post   using  the 
breakaway  device  at  tttow*  on  sign 
stondord    No.  10 

Bolts    shall    be  aluminum,  golvonized 

steel  or  cadmium  plated  steel,  lengths  as 
required. 


„  2i!'      „  si"      „  2±"     „  „  ,  l"  li,L  ,  l" 

^  I  j4   1  ^,  341  ,  ^  3ii.  r  ^,  3  I  I      *  3  1 1      8  16  ^3     1 1"  2  B  ,1 1"  , 


^"^1  ^r\-  i  I  [[  ll  I  J II I  hK 

TjCROjSSjNG 


(  WIO-2) 


1            1  ^16  1  1  ^16  II  "3211  'l6  l' 

'Ji  II  [1  II  1- 

RAIL> 

 —  7^ 

:road 

2  4 

48" 

4t 


C  R  0  sis  I  N  G 


2.  3ii"  ji',  4I9"  ,i'5tI",  7"  ,  5" 


,p^,|/8|,-32,|f3l| 


Pl6lf32lfl6  ifiel    32  rsj^is  ■ 


«  A  1  L 

t  ROAD 

7 

2" 

diom.  hole 


numerta  I 
a  s  required 


T  R  A  C  K  S 


>2j2'^^]l'/^]3V|l|^V|l^^2^/4fjl|2'^4^ 
 27  V'  


12"  X  36" 


note: 

Stripes  shall  be  black  and  reflector/zed  white. 

panels  shall  be  mounted  on  galvanized  steelv posts  2 lbs/ ft. 

with  inside  edge  flush  with  face  of  curb, 


State  Highway  Commission 
Helena,  Montana 


STANDARD  DRAWING  NO.  88-75 


TYPICAL  PIPE  POST  MOUNTING  DETAIL 


ifineer 


■Jif  For  Erection  Details  see 
Std.  Drowing  88-57 


Suilobte  water-tight  cop  to  be 
plae«4  on  all  pipe  posts. 


Face  of  curb 


2"  OR  z'/g     PIPE  POST  MAY  BE  GALVANIZED 


Class  "DD"  concrete  or 
equal .      See  Std.  Spec. 


iT.li 


rr 

3'-0" 

!_ 


imiimnm,. 


CURB  MOUNTING 

NOTE!  For  back  to  back  sign  instollation,  two 
"U"  brackets  will  be  required  using  two- 
2  J^"x  '/^"  carriage  bolts  in  place  of  "u"  bolt 

All  hardware  shall  be  codniiunri  plated  or 
galvanized. 


SLOPE  MOUNTING 


in.  1^  -  18x      Wosher  Face, 


Hex  Head,  Securing  Bolt. 

TYPICAL  V'  BRACKET  FOR  2^0R  2 '/g  PIPE  POST 


nrnwn    3- 1- 68 


Revised 

4-1-76 

Effecliva 

/■I- 6-1 



 1 

STANDARD  DRAWING  NO.  88-76 


State  Highway  Commission 
Heieno,  Montana 


WOOD  POLE  SLOT  DETAIL  Ig^-^ 


STANDARD  BREAK  AWAY  DETAIL 
SINGLE  OR  MULTIPLE  ROUND  TIMBER  POLES 


BREAK-AWAY  HOLES 
(SEE  TABLE) 


iiSpi  <r 


EMBEDMENT 


FOUNDATION  DEPTH- 
(SEE  TABLE) 


SOIL  CEMENT  MIXTURE 
(SEE  STANDARD  SPECIFICATIONS 


m. 


TABLE  OF  DIAMETERS    8  FOUNDATIONS 

POLE  SIZE 

HOLE  DIA. 

EMBEDMENT 

3" TOP  0 

3'  -  O" 

4"  TOP  0 

1  1/2" 

3'  -  0" 

5"  TOP  0 

1  7/8  " 

3'  -6" 

6"  TOP  0 

2  1/8" 

3'  -6" 

CLASS  4 

2  1/2" 

4'  -  0" 

CLASS  3 

2  5/8" 

4'  -  O" 

NOTES: 

ALL  CUTTING,  TRIMMING  AND  BORING 
OF  TREATED  TIMBER  POLES  SHALL  BE 
IN  ACCORDANCE  WITH  STANDARD  SPECIFICATIONS. 

TREATED    TIMBER   POST S ,  4"X  4"  OR  4"X6" 
WILL  NOT  REQUIRE   HOLES  FOR   BREAKAWAY  DESIGN. 


Drawn    ^'  1 "  66 

Revised 

9-1-70 

STANDARD  DRAWING  NO 

88-77 

Effective 

l-J-71 

Stafe  Highway  Commission 
Helena,  Montana 

TYPICAL   SIGN  ERECTION 

A^roved^ 
If  (ate  liianwDVLnaineer 

30" 


^„      Chamfer  '/g 


!  I 

,  L  _L  , 


Edge  of  Shoulder 


26" 


26" 


T.T.  Pole 


Break-away  slots^-^\ 
[see  Std.  Dwg.  88-76  P 


Foundation 
Depth 


Lj 


LJ. 


Chomfer 


I  W;3-/  (24"x24") 
I  (When  Used; 


-T.T.  Pole 


^1 


TYPICAL  ERECTION 
48"x60"  REGULATORY  SIGN 


TYPICAL  ERECTION 
48"x48"  WARNING  SIGN 


Treated  Timber 
Pole 


Gain  Front  4 
of  Pole  Min. 
of  7'-0" 


/16'Corriage  Bolt,  Washer 
Loekwothtr  a  Nut. 


For  Pole  Lengths  ond 
Foundation  Depth-See 
Sign  Plons  " Sign  Loc- 
ation and  Erection" 
Sheet.  For  details 
see  Std.  Dwg.  88-76 


NOTE: 


2"X4"  Treated 
Timber  Back  Brace 


5/16'  Hex  Bolt,  Wosher 
Lockwostier  a  Nut 


Signs  greater  than  10 sq, ft. shall 
be  mounted  20'  from  shoulder  edge- 
Caution  should  be  token  to  ovoid 
placing  signsin  a  position  where 
it  is  not  easily  visible  to  the 
motorist. 


SIGN   FASTENING  AND  BACK  BRACE  DETAILS 


1 


Drnwn     6- 1  65 


evited  /^-/-68 


9 -I -TO 
I-I-7I 


STANDARD  DRAWING  NO.   88  -78 


State  Highway  Commission 
Helena,  Montana 


TYPICAL  ROUTE  MARKER  ASSEMBLY 
WITH  TREATED  TIMBER  POST 


Afprovad 

rtwoy  i  igineer 


Edge  of 
shoulder  or 
foce  of  curb 


<L  Post 


Sign  pane 


^16  Hex  bolt 
washers,  lock 
washer  a  nut, 


v,g  Hex  bolf,'^ 
washers,  lockwasher| 
-     a  nut. 


Chamfered    Sign  P°"eK_ 

4^2 


standard  space 


between  signs 


2X4  Cross' 
beam 


Carriage  bolt, 
washers,  lockwasher  a  nut. 

-  t  Post 


I  ^Chamfered 


I  I 

L  J 


iVs 


note:   See  Std.  Dwg.  No.  86-79 
For  Notes. 


I  .. 


TREATED  TIMBER  POST 
W/out  CROSSBEAMS 


TREATED  TIMBER  POST 
w/  CROSSBEAMS 


Drawn  ^-/-AS 

9-1-70 

STANDARD  DRAWING  NO.  88-92/^ 

/-/■i.i 

I-I-7I 

State  Highway  Commission 
Helena,  Montana 

DELINEATOR    SPACING  FOR 
HORIZONTAL   HIGHWAY  CURVES 

Approved 

Estate   HiQhwov  Enoineer 

— .Ti_  r  Tf 

DESIGN   "A    DELINEATOR  PLACEMENT 


-Tangent  to  t 

of  curve 
DESIGN    "C"  DELINEATOR 


|HQRIZ0NTAL=CUBVE=$PACING=TABLE1 


DEGREE 

SPACING  "tf*  ■ 

■SPACING  ON  BOTH  APPROACHES 

OF  CURVE 

ON  CURVE 

B 

"  C 

D 

E 

0"  TO  30' 

200' 

264^ 

30'+T0  1° 

175' 

2€4' 

r+TO  2" 

125' 

225' 

2"+  TO  3» 

95' 

170' 

264' 

264'  * 

3°+  TO  4" 

80' 

145' 

240' 

v/je€4' 

264* 

4°+ TO  6" 

70' 

125' 

210' 

264' 

264* 

6"+  TO  8° 

55' 

100' 

165' 

264' 

8°+ TO  12° 

45' 

80' 

135' 

264' 

264' 

I2''+T0  ZO" 

35' 

65' 

115' 

210' 

264' 

20°  PLUS 

25' 

45' 

75' 

150' 

264? 

Ploc«  Design  '  C  Oelineolors 
on    curves    shorper    than  7*  30'. 
Position     delineotor  faces 
perpendicular  to  tongent  to 
center  line  of  curve  as  shown. 
Spacing  shall  be  as  called 
for  in  Toble  below. 

PLACEMENT 


FIELD  METHOD  FOR  DETERMINING  DEGREE 
OF  HORIZONTAL  CURVES 


Distance  in  inches  equals 
degree  of  curvature. 


NOTES: 

V  If  distance   F  is  20  feet  or  more,  add  one  regular  'y 
space  OS  called  for  in  the  above  table. 

2.  See  Stondord  Drawing  No.  88'9I  for  Delineotor 
Design  Details. 

3.  Post  with  delineators  shall  be  placed  on  the  right 
hand  side  facing  oncoming  traffic,  2'-0'  clear  from 
edge  of  shoulder  or  the  face  of  curb,  or  as  shown 
on  the  plans. 

4^  Type  I  Delineator  button  sholl  be  a  nominol 
3l'  diameter  reflector  as  specified  by  Standard 
Specifications. 

Delineator  spocing  on  Tongent,  shall  be  264',  unless 
otherwise  noted  on  project  plans. 
6.  Interstate  highways  shall  be  continuously  delineated. 


7.  Interstate  highways  with  split  alignments  shall  be 
delineated  on  the  inside  shoulder  at  double  the 
normal  spacing. 

8.  Posts  shall  be  installed  behind  guard  roil  posts  where 
there  is  guard  rail  installed  along  the  highway. 

9.  Where,  under  normal  spacing,  a  delineator  post  falls 
within  a  crossroad,  thot  post  may  be  moved  in  either 
direction  a  distance  not  to  exceed  one  quarter  of  the 
normal  spacing. 

[0.  Prim-ory  a  secondory  highways  moy  be  continuously 
delineated  in  oreas  where    ground   blizzards  are 
preva  lent  or  in  areas   of  hozordous 
olignment-,  otherwise,  curves    of  4°  ond  sharper 
shall  be  delitieoted   on  the  outside   of  the 
curve.  Where     vertical    olignment    is  rolling, 
horizontal    curves  less    than  4°  may 
require  delineation. 


nrnwn  8  -  N  -  70 


"^"1-1-71 


S'TANDARD  DRAWING  NO.  90-00 


Stafe  Highway  Commiss  o" 
 Helena ,  Montono  


5  -  WOOD  GUIDE  POST 


SHLD.  KOWY. 


NOTES: 

QUIOE  POSTS  TO  •£  OF  S" DIAMETER 
WOOD  POLE  THAT  CO#*FO«IIS  TO  THE  APPLICABLE 
PHOVISIOMS  OF  THE  STANOARO  SPEGFICATIONS 
FOR  ROAD  a  BRIOOE  CONSTRUCTIOM, 
THE  POLE  SHALL  BE  TREATED  IM  SUCH  A 
MANNER  a  WITH  SUCH  PRESERVATIVES  THAT 
WILL  ALLOW  PAINT  TO  READILY  ADHERE 
WITHOUT  DISCOLORATION*.  ( M-270.0€(A) . 
THE  PORTION  ABOVE  6R0UN0  SHALL  BE 
PAINTED  WITH  TWO  COATS  OF  WMTTE  PAINT 
(M-280.00.    RCFLECTOmZAnOM  OF  GUIDE 
POSTS.  W  REQUIRED  IN  PLAN  SPECIFICATIONS, 
CAN  BE  ACCOMPLISHED  BY  APPLYING  WHITE 
REFLECTOmZED  PAINT  ON  TOP  6  INCH 
PORTION  -  OR  -  INSTALLATION  OF  DELINEATOR 
CRYSTALS  AS  SPECIFIED. 

POST  SPACING  TO  BE  AS  FOLLOWS 


* 

RADII 

SHLD.  TANG. 

R/W  TANG. 

8" 

10" 

20" 

C  TO  C 

C      TO  C 

C     TO  C 

*  DISTANCE    VARIES  -  Wl  LL  BE  NOTED 

IN  PLANS 


20' 


REVISED 

4-  15-68 

11-22-68 

4-4-69 

11-1-70 

STANDARD  DRAWING  NO.  90-02 

EFFECTIVE 

II-  1-68 

1-1-69 

7- 1-69 

1-  1-71 

STATE   HIGHWAY  COMMISSION 
HELENA,  MONTANA 


METAL  GUARD  RAIL 


APPROVED 


STAT£   HIGHWAY  ENGINEER 


5.  post  bolf  hole 


?.  post  bolt  hole 


typical  rail  splice 
(see  detail  this  sheet) 


post  bolt  hole 


-I  rail 


12  Go  metal 


6-3 


6-3 


aJ 

METAL   GUARD  RAIL 


SECTION  A-A 


8")(8"xl4"  S4S 
wood  block, 

t  ' 
plate  washer 

^ee  detail 
this  sheet). 


S4S 


^exi^e'Vost 
bolt  with 
hex.  nut 


T/e  *  hole' 


metal 
washer 


4-  4  bars  X  50  wrapped  with 
8  wire     10"  pitch~ 

8"x8"xl4"  S4S 
wood  block 
* 

plate  washer 
(see  detail  this 
sheet 


Ve  X  1-6  post  bolt 
with  hex  nut 


hole 


dapped  post 
(permissible  to 
dap  full  leng  ' 

=«>E 

8"X6"XI4"wood 
chamfer    block  (S4S 
metal  washer    or  rough) 

plate  washer 
(see  details 
this  sheet) 
V8"<X  l'-6"post  bolt 
with  hex  nut 
7/8" 0  hole 

r'min. 

dapped  post  " 
(permissible  to,^ 
dap  full  leng.> 


countersink  back  of 
post  for  metal  washer 


7/8"^  hole' 


8X8X14  WOOD  BLOCK 
(FOR  SQUARE  POSTS) 


1  8 

.  6". 

m 

V- 

I 

SQUARE  WOOD  POST 


CONCRETE  POST 


ROUND  WOOD  POST 


X  USE  REFLECTOR   WASHERS  IN  PLACE  OF  PLATE   WASHERS   AS  NOTED  ON  STD.  DWG.  90-08. 


^Ve"0  hole^ 

6i'x6'xi4"wOOD  BLOCK 
(FOR  ROUND  POSTS) 


DETAIL  OF  GUARD  RAIL  POSTS 


>'-0"  ^ 


BIT  CURB  (SEE  STD 
DWG.  NO.  75-01) 


OVAL  SHOULDER 
BUTTON   HEAD  BOLT 
OR  EQUAL. 

POST  BOLT  IS  SIMILAR 
EXCEPT  LENGTH. 


-a 


"^8~GA.  GALV.  STEEL 


(|]]ffl 


BITUM.  CURB 
WITH  GUARD  RAIL 


RAIL  SECTION 


T  ^ 

*POST  BOLT  LENG.=  I'-S" 

SPLICE   BOLT  a  NUT 


WASHER  TO  8E  PLACED  BETWEEN 
HEAD  AND  RAIL  OF  POST  BOLT, 
USE  ON  POST  CONNECTIONS  THAT 
DO  NOT   USE  REFLECTORS. 


PLATE 
WASHER  DETAIL 


METAL  PLATE  WASHER  OR 
REFLECTORIZED  WASHER 

V8"giX  r-6"  CARRIAGE 
BOLT  WITH   HEX  NUT 

^/4"X2'/2"  SLOT  IN  

RAIL  SECTIONS 

SLOTTED  HOLES 


WOOD  BLOCK 


POST  BOLT  HOLE 


NOTES 

rail:  GALVANIZED  RAIL  SHALL  BE  GALVANIZED  IN  ACCORDANCE  WITH 
ASTM  a  93  OR  ASTM  A  123.  STEEL  RAIL  SHALL  CONFORM  TO  ASSHO 
M  180.  ALL  RAIL  PLATES  ARE  TO  BE   LAPPED  IN  DIRECTION  OF  TRAFFIC. 

posts:  ROUND  POSTS   SHALL  HAVE  NO  DIAMETER   LESS  THAN  8"  OR 
MORE  THAN  10"  ONLY  ONE  TYPE  POST  (SQUARE  OR  ROUND)TO  BE  USED 
WITHIN   ONE  PROJECT. 

TERMINAL  SECTIONS  :  SEE  STANDARD  DRAWING  NO,  90-05,  NO,  90-06 
AND  NO.  90-07  FOR  APPROACH   AND  DEPARTURE    TERMINAL  SECTIONS. 

BRIDGE  approach:  SEE  STANDARD  DRAWING  NO,  90-04  FOR  TREATMENT 
AT  BRIDGE  ENDS. 

REFLECTOR- washer:  all  SECTIONS  OF  GUARD  RAIL  SHALL  HAVE  RE- 
FLECTOR WASHERS  SPACED  EVERY  25  FT  SEE  STANDARD  DRAWING  NO. 
90-08  FOR  DETAILS. 


RAIL  SPLICE  DETAIL 


(LAP  IN  DIRECTION  OF  TRAFFIC) 


REVISED 


EFFECTIVE 


II  -  1-70 


I-I-7I 


STANDARD  DRAWING  NO  90-03 


STATE   HIGHWAY  COMMISSION 
HELENA,  MONTANA 


METAL  MEDIAN  RAIL 


APPROVED 


state'  Hife'HWAY''  EfiliSINEEF! 


,t   POST  BOLT  HOLE 


,1  POST  BOLT 
HOLE 

a  RAIL 


yvl  MEDIAN 
SECTION  A-A 


METAL    BEAM    MEDIAN  RAIL 


,4-4  BARS  X  5'-0"  WRAPPED 
I'-^t'fJ^  WITH WIRE  AT  10  PITCH 


MIN.  DIA. 


PLATE  WASHER 
ISEE  DETAIL 
THIS  SHEETV, 


'''8"X2'-2"P0ST 
BOLT  WITH  HEX 


PLATE  WASHER 
(SEE  DETAIL 
THIS  SHEETI 


I 
I 

O  I 

e  I 


.1  /  ^  PLATE  WASHER 

-|y       <2    (SEE  DETAIL  THIS  SHEET) 


Ve"  t  X  2'- 2"  POST 
BOLT  WITH  HEX  NUT 


5/B"()  X  2'-2"- 
POST  BOLT  WITH 
HEX  NUT 

t  HOLE' 


PERMISSIBLE  TO 
DAP  POST  FULL 
LENG.  OF  POST 


'DAPPED  POST  (  PERMISSIBLE 
TO  OAP  FULL    LENGTH  ) 


^PLATE  WASHER 
(SEE   DETAIL  THIS  SHEET) 


.4". 

,4" 

_'   

.. 

SQUARE  WOOD  POST 


CONCRETE  POST 


ROUND  WOOD  POST 


8"0  HOLE 


WOOD  BLOCK 
DETAIL 


K  USE  REFLECTOR  WASHERS  IN  PLACE  OF  PLATE   WASHER   AS  NOTED   ON   STANDARD  DRWG.  90-08. 

DETAIL  OF  GUARD  RAIL  POSTS 


OVAL  SHOULDER 
BUTTON  HEAD  BOLT 
OR  EQUAL 

POST  BOLT  IS  SIMILAR 
EXCEPT  LENGTH. 


|l/4-  I  SI 


V 

F«V^ 

RAIL  SECTION 


■ifPOST  BOLT  LENG  =2-2 


SPLICE  BOLT  a  NUT 


^8  GA.  GALV.  STEEL 


WASHER  TO  BE  PLACED  BETWEEN 
HEAD    AND  RAIL  OF  POST  BOLT. 
USE  ON  POST  CONNECTIONS  THAT 
00  NOT  USE  REFLECTOR  WASHER. 
USE  ON  BOTH  SIDES  OF  MEDIAN 
RAIL  . 

PLATE 
WASHER  DETAIL 


I2'^2*LAP 


METAL  Plate  washer 

OR  REFLECTORIZED  WASHER 


WOOD  BLOCK 
-1    POST  BOLT  HOLE 


RAIL!  GALVANIZED   RAIL  SHALL  BE  GALVANIZED  IN  ACCORDANCE  WITH 
ASTM  A  93   OR   ASTM   A  123.  STEEL   RAIL  SHALL  CONFORM  TO  AASHO 
M  ISO.  ALL  RAIL  PLATES   ARE  TO  BE  LAPPED  IN  DIRECTION  OF  TRAFFIC. 

POSTS:  ROUND  POSTS  SHALL  HAVE  NO  DIAMETER  LESS  THAN  10".  ONLY 
ONE  TYPE   POST  (SQUARE   OR   ROUND)  TO  BE  USED    WITHIN   ONE  PROJECT. 

TERMINAL  SECTIONS!  see  std,  dwg,  no.  90-05,  90-06  and  no. 

90-07   FOR   APPROACH  AND  DEPARTURE   TERMINAL  SECTIONS. 

BRIDGE  approach:  see  std.  dwg.  no.  90-04  for  treatment  at 

BRIDGE  ends. 

REFLECTOR   WASHER:  all  sections  of  guardrail  shall  have 

REFLECTOR- washers  SPACED  EVERY  2S  FT  SEE  STD.  DWG.  NO.  90-08 
for  DETAILS. 


RAIL  SPLICE  DETAIL 

(LAP  IN  DIRECTION  OF  TRAFFIC) 


REVISED 

II-I-7C 

) 

EFFECYlVE 

1-1-7! 

STANDARD  DRAWING  NO.  90-04 


State  highway  commission 
helena,  montana 


BRIDGE  END  TREATMENT 


APPROVED 

STATE  HIGHWAY  ENGINEER 


27'- 5"  PAYMENT  LIMITS 


H.S.  BOLT 


25  -0  BRIDGE  END  GUARDRAIL 


I2"XI2"X5'-4"P0STS  WITH  I2"XI2"XI4"BL0CKS, 


BITUMINOUS  SURFACE 


METAL  GUARDRAIL 
(SEE  STD.  DWG.  90-02) 


BRIDGE   APPROACH  SLAB-^^ 


SEE  TABLE  A" 


,V4"  0  STEEL  PIPE 
((TACK  VyELD  IN  PLACE) 


U  C    I  1— 


I'-S"  H.S. 
80LT 


15" 


2" 

1    1  2-6"[     1  1 

It    i       $    I  ? 

V4"X3"SL0T 
FOR  V8"a  X 
I- 3"  H.S. 
BOLT 


A. 


IrSHOULDER 
EDGE  AND 
BASE  LINE 


METAL  BOX 


2^jiV  3"  SLOTS  (TYP.) 

'l"0  HOLES  FOR  ^8"0X  l'-3"  H.S  BOLTS 

TERMINAL  CONNECTOR 


CONG.  BRIDGE 
APPROACH  SLAB 


BRIDGE  END- TYPE  I 
(USE  FOR  NEW  BRIDGES  ONLY) 

27-5"  PAYMENT  LIMITS  


'/4"  e  HOLE  FOR  Ve"  e 

eOLT.   re  HOLE  FOR 

Vs'a  BOUT 


?.^4"a  DRILLED 
HOLE  FOR  i/a  e 
XI'- 3"  H.S.  BOLT 


25-0"  BRIDGE  END  GUARDRAIL 


3'-l'/2" 


I2"XI2"X5'-4"P0STS  WITH  I2"XI2"XI4"BL0CKS 


3'-l'/2" 


3'-!  1/2" 


3'-l'/2", 


6-3" 


6'-3" 


74  GALV.  METAL  PLATE 

PLATE  WASHER 

SEE  TABLE 


t  '/4"  e  HOLE 


V4"el  STEEL  PIPE 
(TACK  WELD  IN  PL.) 


BASE  J 
I  INF  y 


2h 


BITUMINOUS  SURFACING 
(TO  BE  INCLUDED  IN  PRICE/ 
BID  PER  UNIT) 


SECTION  A-A 


t  re  HOLES 

_^^^^_^ra  STEEL  PIPE 


I  1-?- 


3'-0" 


TACK  WELD  IN  PL.) 
'/4"  METAL 


6"XI4"X  3'-0"  METAL  BOX 


6"XI4"x3'-0" 
METAL  BOX 


f.5'B"BXl'-5' 
H.S.  BOLT 


TERMINAL  CONNECTOR 


'METAL  GUARDRAIL  (SEE 
STD.  DWG.  90-02) 


t  V4"  0  HOLE 


^  4.  I"  0  HOLES 

4^ 


BRIDGE  END -TYPE  2 

(EXISTING  ANCHOR  POST  IN  PLACE) 


27-5  PAYMENT  LIMITS 


ANCHOR  POST  DETAIL 
(SEE  ROAD  PLANS  FOR  DETAILS) 

''/S't  HOLE- 


12  X 12  X  14  WOOD 
BLOCK 


,  METAL  GUARDRAIL(SEE  STD.  DWG.  90-02) 

\  iMETAL  BOX 

\  BRIDGE  END- TYPE  3 

TERMINAL  CONNECTOR'  (NQ  ANCHOR  POST  PROVIDED  ON  EXISTING  BRIDGE) 


NEW  ANCHOR 
POST 


PLATE  WASHER 
(SEE  DETAIL  STD, 
DWG. NO. 90-02 


TABLE  "A" 

2- LANE 
TREATMENT 

T^^-^fiAlL 

TYPE- 1 

TYPE-2 

TYPE- 3 

CONTINUOUS 
RAIL 

MATCH 
CONTINUOUS 
RAIL 

MATCH 
CONTINUOUS 
RAIL 

S.'D.  DWG. 
NO.  90-06 
TERMINAL  4 

NON- 
CONTINUOUS 
RAIL 

STD.  DWG. 
NO.  90-05 

STD.  DWG. 
NO.  90-05 

STD.  DWG. 
NO.  90-06 
TERMINAL  3 

4- LANE 
TREATMENT 

CONTINUOUS 
SHOULDER 
RAIL 

MATCH 
CONTINUOUS 
RAIL 

MATCH 
CONTINUOUS 
RAIL 

STD.  DWG. 
NO.  90-06 
TERMINAL  4 

NON- 
CONTINUOUS 
SHLDRrRAIL 

STO.  DWG. 
NO.  90-06 
TERMINAL  5 

STD.  DWG. 
NO.  90-06 
TERMINAL  5 

STD.  DWG. 
NO.  90-06 
TERMINAL  3 

CONTINUOUS 
MEDIAN 
RAIL 

MATCH 
CONTINUOUS 
RAIL 

MATCH 
CONTINUOUS 
RAIL 

STD.  DWG. 
NO.  90-06 
TERMINAL4 

NON- 
CONTINUOUS 
MEDIAN  RAIL 

STD.  DWG. 
NO.  90-06 
TERMINAL  5 

STD.  DWG. 
NO.  90-06 
TERMINAL  5 

STD.  DWG. 
NO.  90-06 
TERMINAL  3 

12" 

U       12"  ^ 

6" 

6" 

V8"0X2'-2"POST 
BOLT  WITH  HEX-NUT 
(SEE  DETAIL  STD. 
DWG.  NO.  90-03 


HOLE- 

I2"XI2"XI4"W00D  BLOCK 


I2"XI2"W00D  POST 


bridge  approach  slab:  see  std.  dwg.  no.  39-14  and  no.  39-15. 

measurement:  one  installation  complete  as  detailed  to  be 
measured  as  one  unit. 

payment:   PER  EACH  UNIT  AS  CONTAINED  IN  BID  PROPOSAL. 

NOTE.  THIS  STD.  DWG.  IS  TO  BE  USED  FOR   BRIDGE  APPROACH  AND/OR 
DEPARTURE   ENDS  FOR  TWO-WAY  TRAFFIC  AND  FOR  APPROACH  ENDS 
FOR  ONE-WAY  TRAFFIC.  NORMAL  8"X8"  POSTS   AND  6'- 3"  POST  SPAC- 
ING CAN  BE  USED  FOR  ONE-WAY  DEPARTURE  ENDS. 


REVISED 

tl-l-70 

STANDARD  DRAWING  NO.  90-05 

tFF'EdtlVE 

I-I-7I 

STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 

GUARDRAIL  TERMINAL  SECTIONS 
SHEET-  1 

APPROVED 

STATE  I^IGHWAY  ENGINEER 

,8"«e"X5'-4"P0ST  WITH 
«"X8"XI4'W0O0  BLOCK 


,8"xe"x5'-4"  POST  WITH  WOOD  BLOCKS 
/  SHAPED  TO  FIT  RETURN  SECTIONS  (NO 
I   BLOCKS  TERMINAL  SECTION! 


BUFFER  SECTION 
l'M"»  ROD  / 


l/S"X3"X  10' 
STEEL  PLATE 


f^'/jZ'X  I '/B"  SLOTTED 
HOLES 


=  rTO  z'/z' 
ROUNDED  END 
SECTION 


|l*"X3"X2'/4"  PLATE 
\'/4''wELD  ALL  AROUND 


'/2"X3  X  10 
STEEL  PLATE 

^2"  WELD 
AROUND 


HEX  NUT 
,  5/»-B0LT     ^8"  BOLT- 
BEND  TO 
'A"  WELD 


l"e  STUD 
HEX  NUT  FOR 
I"  STUD 

|I/I6"«  HOLE  IN 
1/2"  PLATE 


BUFFER  END  SECTION 


^"tlMACHINE  BOLT  AND 
CUT  WASHER  ON  FRONT 
FACE  AT  NEUTRAL  AXIS 
OF  RAIL 


FLAT 
PLATE  WASHER 


STANDARD  SWAGED  FITTING 
AND  STUD  


STANDARD 
SWAGED 
CONNECTION 

FOR  3/4"  CABLE      t  Vb"  «  BOLT  ON 
NEUTRAL  AXIS  ' 


SECTION  A-A 
ANCHOR  PLATE  DETAILS 


METAL  BEAM 
GUARDRAIL 


NOTE  :   NO  MEASUREMENT  OR  PAYMENT  WILL 
BE  MADE  FOR  THE  END  ANCHORS,  ROUNDED 
END  SECTIONS,  AND  BUFFER  END  SECTIONS, 
AS  THE  COST  THEREOF  SHALL  BE  ABSORBED 
IN  THE  UNIT  BID  PRICE  FOR  THE  RAIL. 

note:  CABLE  SHALL  BE  0  CLASS  A  25,000* 
ROPE-  AASHO  M-30. 


END  ANCHORAGE  DETAILS 

(TO  BE  USED  ON  ALL  TERMINAL  SECTIONS) 


P-l 

i"X8"  POST  (TTP) 


SEE  END  ANCHORAGE  DETAILS 


EDGE  OF  WIDENING 
yz^EDGE  OF  PAVED  SHLDR. 
VbASE  LINE 


TERMINAL   SECTION  I 

(TO  BE  USED  ON  ALL  APPROACH  ENDS  AND  ON 
ALL  TWO  LANE, TWO  WAY  DEPARTURE  ENDS.) 


25-0   TERMINAL  END 


OF  WIDENING-^r^                                  f  P 

6'- 3" 

6'- 3" 

6'- 3" 

f 

i  f 

li  R 

1 

e  x  8 

>  POSTS  ^  , 

r  1 

]  I 

:? 

OF  PAVED  SHLDR  .--^  ~ 

r  -« 

CM 

C\4  Nl 

6.25' 

6. 25' 

6-25' 

6.25' 

p-l 


terminal   SECTION  2 

(TO  BE  USED  ON  FOUR-LANE  DIVIDED  DEPARTURE  ENDS) 


REVISED 

II-I-70 

STANDARD  DRAWING  NO.  90-06 

1  -1-71 

STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 


GUARDRAIL  TERMINAL  SECTIONS 
SHEET-2 


APPROVED 


ATE  HIGHWAY  ENGINEER 


see  std.  dwg.  no. 
90-05  for  end 
onchorage  details 


y  =  5.90fN(0625) 
y  =  5.90  +  N(0.625)-0.33 
y=5.90+N(Q625)-0.66 
N=No.  of  post  spaces 


4  spoces  6'3^^;j5tf 


TERMINAL  SECTION  3 


y  =  1.91  + 0.5  N 
-  see  detail  "A" 


D|  varies 


d  d 


6.25  6.25 


6.24  6.23' 


  r-ffi  mq  = 

V4"x  slot 

'a"  strop  ( 2  reg'd) 

Di 


6  23'  post    „  spocinq 


S 

cont.  roil 


stildr  edge 
base  line 


D2 

DETAIL  "A" 


TERMINAL  SECTION  4 


TABLE  "B" 


BRIDGE  WIDTH  (FT) 

28' 

30' 

32' 

34' 

36' 

38' 

40' 

44' 

ROADWAY  WIDTH  (FT) 

24 

26 

28 

30 

34 

36 

38 

40 

44 

26 

28 

30 

34 

36 

38 

40 

44 

28 

30 

34 

36 

38 

40 

44 

30 

34 

36 

38 

40 

44 

36 

38 

40 

44 

38 

40 

44 

40 

44 

44 

TERMINAL   3  (N  spaces) 

6 

8 

10 

12 

14 

16 

18 

20 

22 

6 
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10 
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16 

18 

20 
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10 

12 

14 

16 

18 

6 

8 

10 

12 

14 

16 

8 

10 

12 

16 

8 

10 

14 

8 

12 

8 

TERMINAL  4  (N  spaces) 

0 

2 

4 

8 

10 

12 

14 

18 

ik 
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2 
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8 

10 

12 

16 

0 
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10 

14 
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4 
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8 

12 

a 

4 

6 

10 

2 

4 

8 

2 

6 

2 

Post  P-l  will  matcti  the  continuous  roil 


see  std.  dwg  no  90-05 
for  end  anchorage 


1         R  f 

L==J 

'^edge  of  shidr  J 
a  edge  of  w 
base  line 

'<n 

0) 

cJ 
6.25' 

w 
ro 

6.25' 

CJ 

u> 
to 

6.24' 

623' 

"to 

CD 
<f 

6.21' 

6.19'  I  6.I7'|  6.14' 


5.97'  I  _5.97'|  _5.97'  |  5.97 '  |  5.97'  1 5.97[ |  5.97'  1 5.97]  | 


TERMINAL    SECTION  6 

(This  Terniinal   Section  to  te  used  for  out  slope  embedment) 


REVISED 

II-  1  -  70 

STANDARD  DRAWING  NO.  90-07 

• 

EFFECTIVE 

I-I-7I 

STATE  HIGHWAY  COMMISSION 
HELENA.  MONTANA 


PIER  TREATMENT 


APPROVED 

STA^fe  Hl6ilWAY '^KI^INEER 


see  std.  dwg.no 
90-05  forend 
onchoroge 


MEDIAN   BRIDGE   PIER  TREATMENT 


»This  dimension  may  be  greoter  if  pier  footings    mterfere    with  the  guordrail   post  or  if   continuous   roil   is  provided 
on   the  shoulder. 

»*When   pier  width  is   greater   than    3'0",  adjust  the   last  eight  post  offsets    of     the    75'   terminal  section 
to  fit  the  condition. 


OUTSIDE    SHLDR.  BRIDGE  PIER  TREATMENT 


OUTSIDE    SHOULDER  SLOPE 


NOTE:  Obstruction  less  than  30'  from  edge 
of  neoresf  troffic   lone  require  guardrail 


note:  When  guardrail  installations  ore  more 
than  2  feet  from  the  edge  of  the  shoulder, 
the  fill  slope  shall  be  a  10: 1  slope  beginning 
at  the  edge  of  finished  shoulder. 


MEDIAN  SLOPE 


IR&VISED      1  II-I-70 

rPFirrm  \  i-i-ti 

 1  STANDARD 

1  DRAWING  NO  QO-Dfl 

STATE  HIGHWAY  COMMISSION 
HELENA, MONTANA 

REFLECTOR- WASHER 

STATE  HK^htaAY'ENGINEEli 

Material- 8  gage  galvanized 
approximate  weight 
0.47  lbs. 


"/16"X  29/32" 
SLOT 


Ref  lectorized 


2 1/2" 


All  sections  of  guard  rail  shall  have  ref  lector  -  washers  Installed  every  25  ft.  Reflector- 
washers  are  not  required  on  bridge  end,  bridge  pier  or  grade  crossing  protection  guard - 
rail . 

The  use  of  reflectors  will  replace  the  need  for  the  rectangular  washers  required  to 
fasten  rail  to  post. 

Ref  lector- washers  to  be  included  in  the  unit  price  per  linear  foot  of  guard  roil. 


1-1-70 


-1-71 


GUARDRAIL  fO^ 


_£_l£  VAT  ION 

M  EVeizy  CA5£  //H£ee  jneae:  /s  no  B/iee/e/z  j-ype 
cueB,Gu/ieDe/i/L  s^//ill  ee  /Nsj-fuceo  uNtess  such 

lNSTf>LL/^TIO'^   :5  FOUND  r°  S£  /MpditCr/CAelE  . 


OIK  74-OS 


5£s  3(/iLer/Af  /Jo  a,  'eecoMMENDeo  peocf/ces 
see  s/'D.  D>vc  so-os  f^^e  t£/?m/mj-  s££r/-/CA/ 

DerF>ILS. 


CABLE  GUARD  RAIL 


*************************** 

*  * 

*  DRAWING  NO.   90-20  * 

*  * 

*  The  CABLE  GUARD  RAIL  Drawing  No.   90-06  * 

*  effective  1-1-69  remains  unchanged  except  for  * 

*  the  drawing  number.     Please  change  the  number  * 

*  on  this  drawing  to  90-20  and  insert  in  your  * 

*  book  in  the  proper  sequence.  * 

*  * 
*********  *-*  **************** 


***************************** 

*  * 

*  DRAWING  NO.   90-21  * 

*  * 

*  The  CABLE  GUARD  RAIL  DRIVEWAY  ANCHOR  SECTION  * 

*  Drawing  No.   90-07  effective  1-1-69  remains  unchanged  * 

*  except  for  the  drawing  number.     Please  change  the  * 

*  number  on  this  drawing  to  90-21  and  insert  in  your  * 

*  book  in  the  proper  sequence.  * 

*  * 
***************************** 


REVISED 

11-16-70 

STANDARD  DRAWING  NO.  100-13 

EFFECTIVE 

7-1-69 

1-1-7! 

State  Highway  Commission 
Helena,  Montana 


HISTORICAL  MARKER 


Approved 


Store  Highway  Engineer 


1 


6' 3" 

7 '2" 

Bolt  holes  countersunk 
and  plugged  with  {"dowel. 


-'/2"X  7"  Corrloge  Bolts 


10 

1.  1 

\ 

4'0"  1 

FRONT 


6"«4'«I2'  Concrgte  Footing 


SIDE 


Sign  panel  5/^"  Redwood   doweled    and  glued. 
Lettering  routed   and    painted   white.    Posts  8"x8 
structure.    Fir  headpiece    3"x  lO"  structure.  Fir 
silhouette    design   routed  in  headpiece   panel,  posts 
and  headpiece   treated  with    Linseed   Oil   and  wiped. 


Base  to  be  constructed  of  stone  common  to 
adjacent  area 


Detail  tor  attaching 
hanging  irons  to  baci<  of 
sign  panel. 


